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CHAPTER   T 

THE   GENERAL    ASPECTS  OP   POSTOPERATIVE    TREATMENT,    INCLUDING   THE 
RECOGNITION    AND  TREATMENT   OF  SlIOCK   AND   HEMORRIIAGE 

John  C,  A,  Gerster 

Fi>r  tho  sako  of  arriving  at  a  clearcr  understanjing,  a  bricf  accoimt  win 
first  b<?  given  of  the  uormal,  UDCoinpHcated  post  opirati  ve  coiirsc  and  čare  of 
itnv  ca^ic  in  whidi  geiierat  aiiesthesia  hm  beeii  iiaed;  this,  to  he  followed  l)y  a 
det  u  i  led  eonsideration  of  tiic  various  coinplications,  tlieir  prevention  and  treat- 
ment. 


ROUTINE   TEEATMENT  DURENG   AN   UNCOMPLICATED   CONVALES- 

CENCE  FOLLOWING  A  MAJOR  OFERATION  UNBER 

GENERAL   ANESTHESIA 

RemoTEl  of  tlie  Fatient  from  the  Operating  Room  to  Bed.^ — Upon  leaving  tho 
operating  rooni,  tlie  patieot  is  swathed  in  \varni  blaiikots  and  the  head  is  kept 
to  om?  tside  to  faeilitate  tlie  escapc  of  voiiiitiia  and  so  prevent  ita  aspiration. 

Rcmoval  of  a  heavy  patieiit  from  the  stretcher  to  his  bed  is  a  difficiilt  matter 
wheu  donr  in  tlie  tiHnal  inaiiner,  with  attendnnts  standing  on  both  siden  of  the 
puf  ient.  Iiistead  of  ihiiš,  the  attcndaBta  shonld  ali  stand  ou  the  same  Bidt%  roneh 
%vell  iinder  the  paticnt,  and  ali  raiso  togcther^  then  walk  to  the  bed  and  gently 
luvver  the  patient  into  the  propor  position,  The  stretcher  and  bed  should  be 
phieed  eiid  to  end  to  facilitate  this  maneuver. 

Position  of  the  Fatient  in  Bed.- — Unless  especially  eontra-indicated^  the  pa- 
tient shoiild  Ho  flat  on  the  back  with  the  head  turned  to  one  side. 


The  head  is  not  to  be  elevated  until  conscionsncse  h  tis  been  regameti.  Certain 
individnalH,  howpvor»  with  vctj  minidod  shoiihierp.  or  shoTt  tliiek  neeka,  do  not 
l»n'uthe  woU  if  their  heods  aro  ftl]ow(Hl  to  hr  upon  tlie  niattrt^s  withoyt  supjiort;  for 
in  iuch  cases  thvte  ib  a  hjpercjttenaion  of  the  neck  with  eon8eqiient  obatnietion  to 
rdpiration«  A  little  expertmenting  quiekly  show8  the  exact  clevation  of  the  head 
^A  1 
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at  which  respiration  is  easiest  in  these  cases.    Hard,  flat  pillows  are  the  bcst  for  this 
purpose. 

The  other  positions,  such  as  the  Fowler  position  in  abdominal  conditions, 
the  lowering  of  the  head  of  the  bed  in  shock,  and  the  maintenance  of  the  right- 
sided  position  in  acute  dilatation  of  the  stomach,  will  be  dealt  with  in  discussing 
these  subjects  later  on.  But,  no  matter  what  the  position  is,  čare  must  be  taken 
to  vary  slightlj  the  typical  position  from  tirne  to  tirne,  to  avoid  formation  of  a 
decubitus. 

Before  leaving  the  subject  of  positions,  it  may  be  remarked  that  not  enough 
attention  has  been  given  to  the  elevation  of  limbs  by  suspension  rather  than  by 
support  with  pillows. 

Maintaining  the  Temperature  of  the  Body. — As  soon  as  the  patient  is  prop- 
erly  placed  in  bed,  he  is  covered  with  warm  blankets,  and  if  the  clothes  are 
soaked  with  perspiration,  they  are  changed  for  dry  ones.  The  pos8ibility  o£ 
bnming  the  unconsclous  patient  with  hot-water  bottles  must  never  be  forgotten. 

Operating  tables  having  arrangements  for  being  kept  warm  are  like  permanent 
baths — theoretically  good,  practically  bad.  I  know  of  at  least  1  damage  suit  brought 
by  a  patient  burned  by  this  device — not  by  the  hot-water  bags. 

Emergence  from  the  Anesthetic. — The  color  is  good,  but  the  breathing  is 

much  shallower  than  while  the  anesthetic  was  being  pushed.     It  is  important  to 

*  remember  that  the  pulse  always  becomes  smaller  for  a  short  \vhile  after  the 

anesthetic  (ether)  has  been  stopped,  and  that  its  quality  gradually  improves  as 

consciousness  is  regained. 

Administration  o£  Water. — As  soon  as  the  patient  is  brought  to  bed,  one  of 
the  standard  methods  for  administration  of  water  should  be  employed  without 
waiting  for  consciousness  to  be  regained.  The  best  and  most  rapid  way  of  com- 
bating  the  after-eflfects  of  a  general  anesthesia — headache,  nausea,  and  thirst — 
is  to  furnish  the  body  plenty  of  fluid.  There  are  various  methods  available,  the 
"Murphy  drip,"  a  simple  enema  (1  pt.)  of  plain  water,  subcutaneous  infusion,^ 
and  intravenous  infusion — ^this  last  only  in  cases  of  shock  or  hemorrhaga  The 
details  of  these  methods  will  be  given  later. 

Fostoperative  Vomiting. — Vomiting  frequently  heralds  the  awakening  of  the 
patient  from  the  anesthesia.  In  čase  of  vomiting  while  the  patient  is  stili  im- 
conscious,  the  head  should  be  turned  to  one  side  to  permit  read}'^  escape  of 
vomitus  and  minimize  the  chances  of  aspiration.  If  the  patient  can  swallow, 
there  is  little  likelihood  of  his  aspirating  vomitus.  For  methods  of  using  mouth 
gags,  pulling  the  lower  jaw  forvvard,  etc,  see  Vol.  I,  Chap.  III. 

Fostoperative  Fain. — As  soon  as  the  patient  shows  unmistakable  signs  of  re- 
turning  to  consciousness  and  of  suffering  pain,  he  should  receive  an  injection 

*  After  every  \engthj  operation  Reiohel,  for  many  year8  past,  has  injected  1,000  to 
1,500  C.  C.  of  normal  saline  8ubcutaDeou8ly  before  consciousness  was  regained. 
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of  morphin  (%  gr,  for  an  tidult).  As  a  niie,  this  iiecd  not  be  rcpeatod.  Uudcr 
tbo  influence  of  the  morphin,  c^speclallv  if  tlie  roorn  is  durkened,  sleop  comes 
oii  in  a  ahort  tirne. 

If  the  patif^nt  coraplaiiis  of  puiii  iu  a  ^vv.n  kicalitv,  make  siire  tliat  everj- 
tbin^  IS  as  it  sliould  lx%  beforc  advisiiii!;  him  to  bcar  his  aiiiferiugs  witli  fortitiidc. 
Pcrhaps  a  biiider  or  bandage  or  a  east  is  too  tigbt  at  some  one  spot,  or  the  rectiira 
or  bbuldcT  mav  retjiiin^  eniptving. 

Bestraint  of  the  Patient.^Kostraining  sheets  extend  from  side  to  side  of 

the  bed  and  from  mider  the  arm  pits  to  below  the  knees*    If  neeessary,  the  wri8ts 

^hoiild  be  tethered  to  tbe  siden  of  tbo  bed  with  tbiek  ginize  bauda  (so  aa  not  to 

^ut),    Tbis  is  espeeiull^  important  wbeu  tliere  is  a  tendcnev  to  tbniat  the  arms 

iinder  the  restraining  sheet  or  to  distiirb  dressings  about  tlie  head  or  iie4:k. 

Postoperative  Thirst. — Nothing  is  given  bj^  montb  iiiitil  voinitiiig  haa  ceased 
for  severni  bours*  (If  the  voniiting  pei*sists  more  thaii  n  few  times  immediately 
fonowing  retuni  to  conseioosiioss,  tbe  stonmf4i  is  washed  o\it.)  Fliiids,  soch  as 
tea  or  water  witb  a  little  lemon  jiiiee,  mav  be  given  in  small  qnantitiea  as  hot  as 
ean  be  borne,  Ilot  flnida  do  not  lend  to  naiisea.  As  time  gocs  on»  and  tbere  is 
no  retiirii  of  vomiting,  tbe  amoont  fd'  fluid  is  incrcasod* 

Čare  of  the  Bladder  and  Bowels, — Frine  is  passed  within  a  few  bours  after 
a\vakening.    The  bovvels  are  moved  on  the  se4*ond  day  by  a  h>w  enema  or  a  mi  Id 
Jaxative.    There  is  often  no  need  for  catbartica,  if  one  can  manago  witb  enemata 
k«ippleinented  by  a  sni  table  diet, 

Uouriahment. — Cy  the  end  of  24  hours  tbe  worst  of  tbe  pain  and  diseomfort 
\vill  bt*  over,  I*roetoelysis  bas  been  stnpppd.  Fhiids,  witb  tbe  ex('Optioii  of 
iriilk,^  sluiuld  eoiisritiite  the  eliief  nonrisbment  niitil  t!ie  tliird  or  fourth  day, 
ivben  fi<ift  diet  is  eomrufneed;  fiill  diet  is  started  on  tbe  fiftb,  sixth,  or  aeventb 
davs. 

Temperature. — The  usnal  postoperative  rise  in  temperature  sobsidea  within 
24  to  48  honre,  after  wbicb  t!ie  temperature  remaios  iiorinab 

Čare  of  the  Operative  Wound,— In  elean  eases,  the  \voood  is  dressed  on  the 
fiftb,  Bixth,  or  seveiitb  dav,  aeeording  to  eireiimstauees.  The  stitebt^s  are  tben 
removed  and  a  drv  dressing  is  applied  to  stav  on  fc»r  a  week  more;  n9ually  at  tbe 
end  of  this  time  no  fnrtlier  dressing  is  neeessary. 

Sitting  TTp»  Walking,  etc, — The  time  when  tbo  patient  is  to  sit  np  in  bed, 
and  \vheti  be  is  to  \valk,  is  detenoined  by  manv  fiu^tors,  siieb  as  the  natnre  and 
extcnt  of  the  operation,  the  loealitv  operated  xipon,  and  tbe  general  condition 
Kf  tbe  patient.  For  example,  after  Itrrast  ampntiitioiis  or  tlivroideetomv  for 
Bimple  goiter,  patients  are  np,  out  of  Ired,  <ni  tlip  se^-ond  or  tbird  day,  while  after 
hiparotomv  the  avcrage  tirae  is  14  days,  with  variations  from  7  to  21  or  even  28 
davs,  acenrding  to  eireomstanee^. 

When  tbe  patient  is  readv  to  go  home,  hc  sbonld  be  iiistriictod  regarding 
diet,  ita  eflFe<'t  npoti  tbe  birge  iutestine,  the  proper  eare  of  the  woimd,  especially 

*  It  U  not  gooi\  to  glvc  milk  antil  the  alimentarj  trftct  in  flt  to  receive  aolid  food,  ta 
H  readlljr  'fenneuta  and  leads  to  gr^strit*  stagiration  and  dilutation. 
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tlie  necosBitj  of  sliieldiiig  it  frora  too  miieh  strain,  and  tlie  necessity  of  medi- 
cal  examination  at  suitable  intervals. 

Most  eoTiseiniis  patieiits  move  about  a  little  of  tlieir  own  aeeord,  but  1  once 
Baw  a  Slavfuiimi  peai^ant  \voiuaii  wbo  failed  to  do  ao,  and  who  coiiseqn{mtlj 
developed  a  bed  sore  over  the  eoecyx  48  hours  after  a  periiieorrhapliv. 
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EECOGNITION  OP  SHOCK 

0eneral  Symptoms.— The  easential  sjmptoms  of  traumatic  sbock  are  as  fol- 
lows : 

1.  C  Jeiieral  profoimd  apatby,  The  patient  lies  perfectly  qiiiet  and  pays  no 
attention  to  his  aurroundmgs.  Only  after  repeated,  urgeut  que3tioning  is  thero 
auy  answer. 

2.  Keductnl  sousibilitv — tiiilv  sligbt  re^etion  to  very  paiiifnl  impressions, 

3.  Extrenje  motor  weakncss.  There  are  no  spoutaneons  nioveraeiits  of  anv 
gort,  aud  onlv  on  repeated  and  nrgent  requestfl  are  brief,  limited  niovementa 
iriado  witb  the  extremitie8.  Wben  the  liriibs  are  lifted  passivelv  and  thcn  let  go, 
t\wy  fall  as  thoii^h  deiid. 

4.  ExtTeme  pallor.  The  skin  and  visihle  mucons  membranea  bave  a  mar- 
ble-like  pallor, 

5.  A  claminy  sweat, 
Pnpiis  dilated  and  reacting  sliig^^isblv  to  light. 
A  vvearv,  itidiffereiit  exprešsioiL 
Ver  v  rapid  and  sniall  piilse. 
Ttespirations  long  and  al>normally  deep,  varied  with  rapid  siiperficial 


6. 
7. 

8. 
9, 

ones. 

10.     Temperature  siibnormaL 

Snrgical  Bhwk  is  that  wbieb  deve]ops  in  tbe  course  of  an  operation  or  aoon 
after\vard.  The  s\Tnptom8  of  snrgieal  sliock  develop  more  slowly  than  tbose  of 
tnuunatic  shoek*  and  their  ontlines  are  oftoi  obseiired  bv  the  pathologic  state 
preeedinp  the  operation,  the  eflFeets  of  the  ane^thetie,  and  po^sible  heiiiorrhage. 

In  postoperative  casea,  nnless  one  know8  the  details  of  the  operation,  it  is 
freqnently  impossible  to  diflFerentiate  between  the  svmptoms  of  shoek  and  tbos^ 
of  heniorrhage.  Knowing,  however,  what  has  gone  onj  the  diagnosis  can,  as  a 
rnle,  be  made  without  difficnltv. 

It  is  easier  to  differentiate  the  s^vTnptoms  of  shock  froni  tbose  of  hemorrhage 
at  their  beginning  than  later  on,  when  thev  hecome  praetieallv  identieak  The 
chief  points  of  difference  are: 

1.  Mental  state:  Depressed  in  sbock;  stimnlated  in  hemorrhage  (the 
patient  is  wide  awake,  eonseiona,  restless*  and  anxions)* 

2.  Knscnlar  tono:    Absent  in  shnek;  areentnated  early  in  hemorrhage. 
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Z.     Skin:    Cold  and  clammy  iii  shock ;  pallid  and  dry  in  hemorrhage. 

4.  Respiration:  Tiapid,  8hallow,  irrcij^ilar — Clieyne-Stokes  tjpe — ^in 
slnx*k;  rapid  aiul  at  times  deep,  with  distin<?t  air-lmnger,  in  hcomrrliage. 

fi.  Piilse:  Rapid,  irregiibr,  and  \veiik  in  shoek ;  a  steadilj  progressing 
increase  in  rate,  with  a  proportionate  dcrreiij^e  lii  rpialitv,  in  hemoiThage.  This 
may  he  ob^cnred  bv  the  after-effcets  of  aiiesthesia  ( tlio  pnlse  at\vay9  weaken9 
after  tbe  nnreosi.s  has  stopped  aiid  wli!!e  tlic  patient  is  a\vakeniiig). 

The  Betermination  of  Blood-pressure. — The  simplest  and  most  accurate 
method  of  determining  tlie  blcrnl-pressure  is  by  anscultation*  This  niothod  was 
devised  by  Karokow  in  11)05, 
By  means  of  it,  the  diastolie 
as  weU  as  the  systolic  pres- 
sured  can  he  determined  witli 
far  greater  certaintv  tlian  by 
vi&ual  reading  of  an  aneroid 
needle  ur  a  meTcnry  cohnnn, 

The  foliouing  excerpts  aro 
taken  from  Nicholson  (JI). 
Figur©  1  shows  Nicholson'B 
pocket  fipbvgniamanrimeter  hfi- 
ing  nsed  in  cunj uiict ion  with 
the  auseultatJon  method. 

"After  one  has  appHed  the 
of  the  bkjod  pressure  np* 
T^ratus  to  the  patient'«  arm  nud 
inilatrd  it  until  ali  pulsjition  bc- 
k>w  the  ouff  is  obliterated,  tlien 
bgr  releasiijg  the  air  pressure 
8!owly  and  listen  ing  witli  an  or- 

dinarjr  binaural  stethoseope  over  the  artery  below  the  line  of  the  cuff,  one  hears  a 
loud  clear  thump  whon  the  arterial  wave  first  passes  the  eonstricting  ciiff.  The 
heigbt  of  the  inerciiry  eohiran  rend  at  this  moment  iiidJentea  afeiirately  the  Bjstolic 
pre^ure*  If  one  continuas  to  listen  €»vpr  the  nrtPiT;  mul  to  rclease  8lowly  the  air  pres- 
Fure,  tho  firat  thumpnig  sound  h  rnilnrr-d  hy  a  nmrmiir  uOneh,  in  tnni,  is  followed 
by  a  st-coud  thumpiiig  sound  %rhi('h  gradnally  beeomes  londer,  then  fainter,  and  ahortly 
thcrcafter  diaappcars.    ,     ,     , 

"Tbe  true  accurate  diastolie  reading  shonld  bo  nuide  at  the  ti  me  the  second  tbump- 
ing^  sound  is  loudest*  It  iss,  bowever.  nuirh  eusier  in  most  eiises  to  dtHcrmine  tbe  time  of 
iJisrtppn* ranče  of  aH  siiiinds,  whirh  gives  a  reading  apprc>xiniati4y  ',1  to  5  mm.  lower. 
for  elinieal  purposes  the  disappearauce  of  till  sounds  win  snffiec,  with  the  ezception  of 
eucft  of  aortic  regurgitation,  in  chililren,  in  patients  \vith  widely  dikted  arteries,  and 
In  high  pTc^suro  cases  whcre  the  difTorenr*'  niay  amount  to  8  to  16  mm.  of  meTeuTy.* 

"In  »mali  childrcn  the  anscultation  nutliud  of  ohtaiiiing  blood  prcasure  roadings  is 
not  apphcnlile,  as  the  arteriea  are  ao  amall  ihat  tlie  soundii  are  not  distinguišhable,  end 
in  iniiny  case8,  not  audible/* 

^Liauis  N.  Warfleld,  Joar,  Am.  Med.  Assn.,  Oct.  4,  1013. 
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■Jlie  readiiigs  taken  in  the  inanner  jiist  described  are  more  acciirate  tlian 
those  taken  by  the  metliod  of  compression  gradiially  (the  diastolic  reading  com- 
ing  first,  then  the  sy8tolic).  It  is  unneces8ary  to  invest  in  any  expensive  ap- 
paratus.  A  machine  provided  with  a  U  tube  wide  enoiigh  to  allow  the  mercury 
to  flow  freely  from  one  arm  to  the  other,  a  millimeter  scale,  and  a  pnemnatic 
cufF,  has  ali  the  requi8ites. 

As  a  nile,  the  fall  in  blood-pressure  is  a  fairly  accurate  index  of  the  degree 
of  shock  present.  However,  it  is  well  to  bear  in  mind  that  the  8ymptom8  of 
shock  may  appear  in  the  presenee  of  a  relatively  high  blood-pressnre;  in  other 
words,  the  onset  of  nervous  symptom8  occurs  long  before  the  cardiac  and  vascu- 
lar  breakdown.  Conseqiiently  do  not  allow  the  clinical  picture  as  a  whole  to 
eseape  yoii  becaiise  of  too  close  attention  to  the  details  of  one  of  its  components 
( the  blood-pressure ) . 

There  is  no  accurate  index  of  cardiac  efficiency.  The  height  of  the  sjstolic  or 
diastolic  coliimns,  the  pulse  pressure,  and  its  percentage  of  the  s.vstolic  readings  are 
of  no  value  in  determining  the  reserve  force  of  the  heart.  The  most  accurate  source 
of  information  is  the  patient^s  own  statement  regarding  his  capacity  for  exertion. 


TREATMENT  OF  SHOOK 

Preventive  Measures 

Choosing  the  Proper  Time  for  Operation. — m  acute  infections. — ^It  is  a 
matter  of  personal  experience  and  judgment  to  decide  whether  matters  are 
going  from  bad  to  worse,  and,  therefore,  whether  to  operate  immediately,  before 
the  patient's  condition  becomes  any  poorer,  or  whether  to  wait  for  possible 
improvement.  Observation  of  a  few  hours  often  indicates  the  direction  the 
illness  is  taking.  As  a  rule,  in  young  people,  at  the  beginning  of  an  attack, 
immediate  operation  gives  the  best  results,  while  in  old  people,  often  there  is 
more  risk  in  operation  than  in  skillful  delay.  Exceptions  to  this  rule  are 
numerous. 

TX  CHRONIC  CONDITIONS. — The  patient'8  resistance  is  often  raised  by  a 
course  of  i)reUminary  preparation  instituted  either  for  the  sake  of  improving 
(1)  the  general  condition  by  suitable  hygienic  measures  or  (2)  the  local  con- 
ditions  (for  example,  the  preliminary  treatment  in  prostat ics  or  in  patients 
with  rectal  stenoses). 

Preventive  Measnres  Iininediately  before  Operation. — preltminart  trans- 
FUSION. — A  preliminary  transfusion  is  indicated  in  anemic  individuals;  for 
example,  in  the  presenee  of  a-bleeding  duodenal  ulcer,  a  ruptured  ectopic  preg- 
nancy,  or  an  intemal  postoperative  hemorrhage,  as  well  as  in  cascs  of  chronic 
anemia. 

AVOIDING  TOO  DRASTIC  MEASURES  IN  THE  COURSE  OF  PREPARATION 
FOR  OPERATION. — Do  not  exhaust  the  patient  with  a  series  of  eneniata,  as, 
for  example,  preliminary  to  vaginal  plastic  operations;  a  dose  of  castor  oil 
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^ill  evacuate  the  boNveli^  and  constipate  them  afterward — exactly  what  ia  de- 
sired. 

AVOirUNG  FKIGHT  IN  TH08E  HAVING  A  TENDENCY  TO  TACIITCAEDIA. 
— At  thc  cliuic  of  Crilc,  for  a  \ve('k  before  an  operation  for  exoplithalmic  goiter, 
the  patient  is  seminareotized  everv  dav  and  ia  given  tbe  iiDprcssion  that  this  is 
part  of  the  routine  treatment  of  the  diaeasa  The  tachveardia  dne  to  fear  is  not 
present  at  the  daih%  matter-of-faot  indiiction  of  iiarcoais;  and,  iinknowii  to  the 
patient,  the  artiial  narcosis  is  8tartcd  iii  bed  jnst  as  on  previous  daja. 

Anesthesia,  — LOCAL  ANESTHESIA, — Local  anesthesia  i8  induced  either  bj 
local  intikratiou  of  the  tissues  olose  to  tho  \vouiid,  <^r  hj  blockiug  of  the  nerves 
nearb>%  or  at  their  exit  from  the  spinal  canal  (paravertebral  anesthesia),  or 
within  it  (spinal  anesthesia)*  Of  tbese  iiietbods^  nerve  blockmg  is  the  safest 
and  least  likelv  to  canse  general  iutoxication  from  absorption  of  the  aneathetic: 
next  iu  safctv  is  local  inliltration ;  most  dangerong  of  ali  ia  spinal  anesthesia — 
one  never  can  teli  in  whieh  eases  it  \vill  canse  profonnd  eoMapse  and  even  death. 
W1iile  local  anesthesia  is  most  satisfactorv  in  prevcnting  shock  in  a  large  luini- 
l>er  of  operationSy  there  are  eertain  fielda  in  whi(!h,  so  far,  it  bas  not  proved 
available;  for  example,  in  intrathoracic  procednres,  and  in  opening  the  bony 
wall  of  the  skull. 

Exeitable  patients  are  nnfavorablv  afl'ected  by  tbe  sigbts  and  sounds  of  an 
operating  room,  even  though  tbe  v  are  not  sulfering  pain. 

Besides  ali  tbis,  its  successful  administration  re<]nires  a  certain  amount  of 
experience  and  a  patient  disposition.  Tbe  loss  of  tirne  (as  compared  to  general 
anesthesia ),  \vhile  waiting  for  tbe  anesthesia  to  set  in,  as  well  as  the  delav  from 
attending  to  the  iucreased  oo/Jng  froni  the  infihrated  tissues,  will  prcvent  its 
rcmtine  adoption  in  dinics  where  a  largo  amoiint  of  work  most  be  done  in  a 
given  Icngth  of  tinie;  bere,  loeal  anesthesia  will  he  reserved  for  nrgent  opera- 
tions  npon  tbose  \veakened  bv  shoek,  hcmorrbage,  or  senilitv. 

Loc^fll  anesthesia  has  a  final  disadvantage  in  that  its  after-pain  is  verv  severe 
id  often  is  ninch  less  snseeptible  to  eontrol  by  mcirphin  tban  that  after  general 
ircosis^ 

GENERAL  ANESTHESIA.— li v  Inualation,— Tbe  individual  skill  of  the 
Hesthetist  pla^s  a  most  important  part  in  rediieing  to  a  mininmm  tbe  harniful 
Tfjcts  of  a  general  narcosis.  Tbe  serviees  of  a  .skilb>d  anesthetist  instead  of  a 
le^  skilled  one,  often  decide  the  ditference  between  life  and  death  in  critical 
cafics. 

y{irous  ortd-OTt/f^m  anestbesia  ia  tbe  least  depressing  of  ali  tbe  methods  of 
inhalation  nareosis.  Many  Knropeun  operators^  as  well  as  a  few  Anieri*'ans 
(notablv  (Vile),  reduce  the  amonnt  of  general  anesthetic  reqnired  hy  hennnd>- 
ing  tljo  snbject  witb  a  dose  of  f?eopi>bmiin  and  Tnorpbin  (injtM^ted  1  honr  before 
operation  eojimjeneea).  Reopolamin  is  iin  extreinely  p(vtt*nt  dnig,  its  prepara- 
tiiHis  varv  in  slrengtli,  nnd  its  snfe  afbninistration  reqnires  spec^ial  preliminarv 
training,  obtaineil  preferably  at  tlie  elinies  where  it  is  cmploved  in  large  nnni- 
ber»  of  cases.     Tt  bas  the  advantnge  tliat  tlie  patient/s  sensorium  is  so  dnlled 
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Ivtort^  ojH^ration  tliat  he  is  completely  indifferent  to  his  surroundings  when  he 
x\>nu\*5  into  the  operating  room,  and  suffers  no  pain  for  several  hours  after, 
thonich  sonio  observers  with  an  impartial  turn  of  mind  deny  this  beneficent 
otTivt  upon  the  after-pain. 

Tho  advantages  of  nitrous  oxid  are  that  it  does  not  reduce  blood-pressure,  it 
diH^s  not  canse  rapid  respiration,  and  the  after-effects  are  nil  (the  patient  does 
not  thrash  about  in  a  semi-unconscious,  irrational  state).  On  the  other  hand, 
it  is  expensive,  and  it  does  not  afford  as  complete  relaxation  as  ether  or  chloro- 
form.  This  latter  is  especially  important  in  performing  laparotomy  upon 
alcoholic  subjects. 

Ether. — In  the  hands  of  a  skillful  anesthetist,  a  person  in  average  good 
general  condition  suflFers  no  marked  depreciation  in  strength  from  the  adminis- 
tration  of  ether.  In  the  aged  or  in  the  very  ill,  the  dangers  of  its  depressant 
effects  are  infinitely  increased ;  in  these  cases  it  is  safer  to  use  local  anesthesia. 

It  is  usually  impossible  to  discern  those  children  who  are  subjects  of  so- 
called  lyinphaticus  or  those  with  congenitally  narrowed  aortse.  The  diag- 
nosis  in  these  cases  is  usually  established  on  the  autopsy  table. 

Chloroform. — Chloroform  administration  requires  much  greater  watchful- 
ness  and  skill  than  ether ;  a  few  drops  too  much  niay  kili  the  patient.  It  does 
not  have  so  marked  a  preliminary  stage  of  excitement  as  ether,  nor  is  the 
awakening  so  disagreeable.  Late  chloroform  poisoning,  since  its  wider  recogni- 
tion,  is  recognized  as  occurring  more  frcquently  than  was  formerly  supposed. 
(In  cases  of  eclampsia,  ether  has  superseded  chloroform  since  it  was  ascertained 
that  the  latter  aggravated  the  degenerative  changes  in  the  liver.)  Neverthe- 
less,  chloroform  is  stili  of  great  convenience  where  a  very  brief  narcosis  is  re- 
quired  for  performing  the  critical  part  of  an  operation  the  most  of  which  can 
be  carried  out  under  local  anesthesia,  for  example,  removal  of  a  common  duct 
stone  in  an  enfeebled  individual. 

Eihijl  chlorid  is  an  extremely  dangerous  general  anesthetic.  I  know  of 
several  deaths  in  out-patient  work  from  this  causo. 

Intravenous  Narcosis. — The  emplovment  of  intravcnous  narcosis  (5  per 
cent.  ether  in  normal  saline)  is  governed  by  the  same  indications  mentioned  for 
the  use  of  local  anesthesia,  namely,  in  persons  who8e  condition  forbids  a  general 
narcosis,  biit  who,  nevertheless,  require  a  life-saving  operation.  Within  a  few 
minutes,  loss  of  consciousness  sets  in,  there  is  no  preliminary  excitement  (except 
in  alcoholics,  and  here  Kiimmel  ušes  a  preliminary  intravenous  injection  of 
"isopral"  in  saline  solution),  the  breathing  is  not  increased,  and  the  patient 
sleeps  quietly.  The  after-effects  are  said  to  be  less  than  those  following  in- 
halation  narcosis.  Prolonged  intravenous  anesthesia  causes  a  troublesome  (to 
the  operator)  hvdremia  of  the  tissues.  With  proper  precautions,  the  danger 
of  thrombiis  formation  at  the  site  of  injection  and  the  occurrence  of  embolism 
is  n(^ligible  according  to  the  advocatos  of  this  mcthod. 

Rectal  Narcosis. — Rectal  narcosis  (bv  a  '33l/{  per  cent.  ether  in  oil  solu- 
tion)  is  mentioned  only  to  be  condemned  as  too  uncertain  and  too  dangerous. 
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Wlnlo  ITI  manv  cases  the  ePloct  h  as  satisfaetorv  and  the  patient  is  as  qniet  aa 
uiider  intravenmia  uarcoijiis,  in  others,  the  narcosiH  Ijecoiiies  daugeroiisij  deep ;  iu 
these  cases  the  anesthetist  niav  emptv  tka  colon  of  its  oil-ether  mixture,  biit  after 
tbis  act  he  ia  praeticallv  lif^lpless  to  eounteract  the  effect  of  the  absorbed  etlier. 
The  mcthod  is  to  be  avoided  beeatiae  of  the  ditficiiltv  in  estimating  and  con- 
trolling  the  eflcet  of  the  narcotic. 

Differential  FressEr«. — It  is  a  well-established  fact  that  operations  nader 
ditTerential  presaure,  if  eontinned  for  aiiv  length  of  tiiiie,  Icave  the  patient  in 
sliock.  ilanv  operators  ha  ve  observed  tli  is  and,  independentlv  of  one  another, 
liave  devised  way8  of  avoiding  it;  some  inaintained  iutermittent  artificial  res- 
piratorv  niovenients,  others  t(*HipfirariIy  closed  the  ehei^t  wall  as  soon  as  the  hrst 
eigiis  of  circulatorv  distnrbanee  appcared,  and  oniv  renewed  operation  aftor 
the  pulse  had  improved.  It  remained  for  Janmvav  and  Ewing  to  establiah  the 
fact  that  the  canse  of  .^hoek  wns  the  loiig-eoiitinne*!  meehanical  interference  witli 
the  retnrn  of  the  blood  to  the  heart  (not  vuly  the  rctnrn  froin  the  systeniic  cir- 
cnlation  bnt  also  the  return  froni  the  pnlnionary  veins,  especiallv  iu  the  capil- 
laries  and  veins  within  the  hmgs  themaelves), 

Uendersons  iheory  of  acapnia,  adopted  from  Mosso,  bas  awakened  nnieh  intercst 
4  lata. 

Ohnerved  Fact. — Shoek  of  rcspiratorj  oripin.  Kapid  voluntarj  breathing,  the 
rapid  breathing  c'ini*^ed  hy  pa  in,  mfiid  artificial  h.vperrfsiiiration,  the  prod  iiet  ion  of 
acapnia  by  the  Brauer-Sauerbnirh,  or  the  Moltzer-Auer  diffLreiitial  prcssure  methods, 
ali  producc  shoek  sof>ner  or  hitrr. 

Ititcrpretaiion. — Tanth^l  lli-nder^on  bas  su^^restcd  that,  since  the  rapid  breathing 
Tf?duees  tlie  ainoiuit  of  e{irl>un  dioxi<l  in  the  blood  to  such  a  degrcc  that  Ihere  is  not 
enough  C0„  to  Btimulate  the  resjiiratorj  center  (tlie  rpBpirntory  center  has  heen  proven 
to  bo  uninflncncfd  hy  the  anioinit  of  ox,vgen  y)r*^ciit  iu  tlic  Idooil ;  it  is  suseoptihle  only 
to  the  varying  amounts  of  CO.^),  brcutbinf?;  thcrcfore,  ccases  (acapnia)  for  a  varying 
length  nf  tirne,  during  \vhich  no  frcsh  supply  of  Dxygcn  reaches  the  tissues;  death 
from  laek  of  oxygen  niay  come  on  before  sufficient  COt  bas  aceuniulated  to  start 
?««piration  again.  Janfway  and  E\ving,  on  the  other  hand,  have  demonstrateil  that 
ju^t  as  severe  a  degreo  of  shock  ina.v  he  produced  by  nrtiticuil  i)yptTrespinUion»  wlien 
pfovision  is  nnide  for  k^^cping  the  carhon  dioxid  contcnt  of  the  blood  higli,  as  wben 
it  is  aIlowed  to  fall  to  40  per  t^cnt.  or  50  pcr  veut.  of  the  normah 

PreventioE  of  Shock  at  Operation. — -DURATION  OF  PROCEDURK— The 
fihorter  the  tinie  a  patient  is  on  the  opernting  table,  the  less  shot^ked  lie  \vill  be, 
ali  tbings  beiug  eiiuab  KecognitiiHi  of  tbis  bas  led  to  tlie  development  of  fhe 
*'2'Hiai]e**  prlnciple;  for  exanip]e,  in  eraniotoniv  for  brain  tutnoTj  tlie  solt  parta 
and  akiill  are  opened,  expysing  the  dura,  and  the  wound  la  tben  clostnl;  tlie  sec- 
ondarv  operation  (at  times  done  nnder  local  anesthesia)  eonsists  in  re-opening 
th<»  \votind,  opening  the  dnra,  and  proeeediiig  to  explore  the  brain  withont  fur- 
ther  <lelay.  Other  exaniph'8  are  seen  in  reseetion  of  the  pyU)rus  a  few  \veeks 
after  establishing  gastro-enterostoniv ;  the  removal  of  the  prostate  seeondary  to 
establisbmeut  of  a  euprapnlne  rvstotoiiiv,  nnd  the  2-8tage  operation  for  earci- 
nonia  of  tbc  rcetinn. 
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AVOIDANCE  OF  UNNECESSARY  TRAUMA. — The  fall  ili  blond-preSBUre 
caiised  hv  huiidliug  mtratbora€:ic  or  intra-abdomiiml  viseera  is  direetlv  propor- 
tiouate  to  the  amoimt  of  force  employed,  aa  repeatedly  proven  experiinciitally ; 
!ieii<"e,  tlie  shorkT  tlie  period  of  traimia  (operation)  aiul  tlie  less  tbc  degree  of 
trauiiia  iiiHicted  (the  more  gentle  aH  maiiipulatioiis  are),  the  less  shock  will 
thero  be. 

HEMOSTASTS.— The  susceptibilitj  of  a  patient  to  the  effect  of  shock-prodiic- 
ing  agenta  is  direetlv  in  proportion  to  the  amonnt  nf  hlood  lost. 

BLOCKlNO  OF  LARGE  NERVE  TEUNKS.— Bloeking  of  large  ucrve  tninks 
before  division,  with  local  aneathesia,  and  blocking  of  the  splanehnic  plexiises 
before  operations  in  tbe  areas  of  their  distributioii  are  coneeded  to  he  of  great 
vahie  even  by  thoae  wLo  ditfer  froin  Crile  in  both  theorv  and  experiinenta]  find- 
inga. 

Crile  holds  that  shock  is  due  to  the  overeshaustion  of  the  nervc  i^entera  by  over- 
nptimidatioii.  Porter,  eoiifinned  by  J«newa,y  and  EwiiiR",  fouiid  thot  lonK-oontiniu^l 
■itiiauirttion  of  afferent  ner\^es  cauHed  a  rise,  not  a  fall,  in  blood-prossurc ;  tliat  tbin^ 
Ti.se  WHs  !i8  evident  at  the  end  of  the  experinient  afl  at  the  beginniiifr:  moreover,  Porter 
found  that  Btiniulation  of  the  depressor  nerve»  even  in  shock,  rcdaced  the  blood-pres- 
sure  45  per  cent;  he  therefore  maintained  that  the  vasomotor  cells  were  neither  ex- 
haiisteil,  depressed,  nor  inhibited;  that  there  waa  no  exhaastion  of  the  nerve  centers. 
Speukinp:  of  hloekiiig  of  the  sensorj  nerves  durinp?  operation  under  j^reneral  ant^thesia, 
Jatieway  oiid  Ewing^  say :  **It  is  doiibtless  a  wise  preraution,  on  afcount  of  tiie  more 
eomplieatcd  nianner  in  whit"h  reflexes  inny  be  modified  in  liuman  hein^r^  than  in  ani- 
malš,  ,  .  ,  Sueh  hloeking  will  ofteri  apare  a  patient  reflexes  wliich  niaj  seriouslj 
Jower  the  hlood  pressare.  Bat  the  hamifal  eifet?!  (from  trauma),  if  it  pefsistB,  is  not 
dae  to  fatigue  of  the  nerve  centers,  bat  en  tire ly  to  reflcxes  an<l  iKTipheral  ehanges 
(paraJjsis  of  the  j?at  from  bandlinp-,  for  exiiniple)  wbifh  may  be  either  seeondnij  to 
them,  or  the  resalt  of  other  lociil  periphernl  eaasess*  or  both.  It  is  important  to  recog- 
nize  that  vasomotor  eoiitrol  iTiay  be  inipnire^l  or  lost  by  peripheral  injnry  alooe,  The 
central  nieehanisni  seeme  capahle  of  ontlasting  the  peripheral  nieehanisni  cvery  tirne," 
Meltzer  l>elievea  that  the  attention  aceordc^d  to  the  fall  in  bi ood -presen rc  has  led 
to  anderestiniation  of  the  inhibitory  power8  of  the  nervoas  8ystem.  Aeeording  to  hira, 
inhibition  (following  traama)  eaasea  secondarj  ehanges  which  in  tam  Icad  to  irrep- 
arable  damage. 

For  other  opinions,  see  ehapter  on  Anestheeia  (Vol.  1,  Chap,  III). 

C0N8ERVIN0  THE  BODY  WARMTH  is  so  miich  a  mattcr  of  course  tliat  it 
require3  no  f  tirther  mention. 

Therapeutic  Measubes 

There  is  alraost  no  field  in  \vhieh  so  little  has  been  done  aa  here.  We  know 
verv  little  aboiit  the  aetnal  effec^t  of  the  drngs  enninionlv  emploved  in  the  rou- 
tiiie  trcatinent  of  shock,  The  genenillv  aeeepted  idea  ia  that  if  the  patieut 
ralUes,  it  is  dne  to  the  stiniulation ;  if  he  dies,  it  is  bet^anse  he  "^failed  to  re- 
spoud'^  to  stinmlation.  Yet  in  oldon  timcs  it  was  often  observed  that  patients 
haviiig  no  aseertuinable  external  injnrv  aa  the  resiilt  of  falls  or  bbnvs^  vet  ap- 
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jmreiitlv  morilniiid,  \vuul(J,  if  Icft  tu  tlicnisolves,  Ikj  ''restored  to  ihe  toiio  aiiJ 
traiKiuilfitj  of  iicntnnl  iiraltlj  hv  the  iiext  dav.''  ^ 

As  said  elsewlierc\  it  is  pnit^tieallv  iiupossible  in  many  instaneeg,  to  distiii- 
push  l»etweeu  postoperative  sluK^k  aud  liemorrhage,  especiullj  ultcr  loiig,  severe 
operations.     In  easa  Iieniorrhage  is  present,  the  stimiilation  administcred  on 

bccotmt  of  the  supposed  slnx»k,  instead  of  helping  the  patient,  merelv  hastens  his 

*ncL 

In  far  gone  cases  of  shock  or  heraorrhage,  althongli  transfusion  of  blood 
ur  itifnsion  (»f  salt  solntion  is  followed  h  v  tem  pora  ry  improvenient,  this  passos 
•  »ff  within  a  few  honr.s,  and  even  if  tlie  attenipts  at  stiniiilatidn  are  ronewed, 
tljo  patient  fails  to  respmd.  One  therefore  innst  not  be  too  aangtiinti  bocaiise  of 
ti*Tnporarj  improvenient  hut  must  keep  the  patieut  nnder  close  ohservation  nntil 
assured  that  he  is  reallv  on  t  of  danger. 

Position, — The  pationt  is  to  he  kept  on  his  back,  the  cbest  free  from  eticumbrance, 
the  hf^tAd  thit,  and  tlie  foot  of  the  h(xl  raisetl  at  least  18  to  24  in,  This  iiisures  the 
as^iiitanire  of  gTavity  in  favoring  bk>r>d  snpply  to  the  brain.  The  patieiit  frecpientlj 
tendti  tu  !*Hde  np  and  jtnn  bis  head  against  the  npi>er  end  of  the  bed.  This  is  ]>reverited 
hy  pas8iiig  a  sbeet  f»ver  the  shoidders  and  fastening  it  tt>  the  bed  near  its  foot. 

To  furnish  ali  the  bh^od  possiblo  to  the  beart  for  maintaining  the  viabilitj 
of  the  vital  ccnters,  eoustrietors  are  applied  to  the  extremities,  the  limb  being 
liehl  upright  for  a  few  moments  before  appiving  the  eotistrietor.  (For  details 
in  tecbnie,  see  Constriction,  nnder  Mecbanieal  Control  of  Ileroorrhage.)  As  a 
rule,  2  extreinities  are  tied  off  at  a  tirne  for  from  15  minutes  to  1/»  lioiir,  tbere 
being  lesa  tendenev  to  reactivo  hvperemia  after  short  perioda  of  constriction« 
Pre»snre  upon  the  alKhinien  also  tends  to  expre8s  tlie  sta^gnating  blood  in  the 
splaucbnic  area  into  eirculation^  bnt  the  pressiire  mnst  not  be  so  applied  that  it 
hindera  r<*spiratory  movements. 

WarBith, — \VarTnth  ia  maintained  in  the  nsnal  manner  by  hot  blankets  and 
bot-%vater  hottles.  Hegardingthe  latter,  it  Hhoiild  be  reniend)ered  that  often  the 
patient  is  not  in  a  eondition  to  eomplain^  and  severe  burns  mav  be  innvittinglv 
inflieted.     It  is,  tberefore,  aafer  to  wrap  tlie  bottles  in  flaimeb 

Fluids. — TRAN8F^U9!ON. — Traiisfnsion  is  the  mivereign  remedv.  Tt  is  essen- 
tial  to  make  preliniinarv  serological  tests  for  determining  the  agghitinative  and 
heinolvtie  aetion  of  the  reeipient^s  sernni  on  the  donor'8  cells  and  to  ascertain 
that  the  dtnior^a  \VaaserjnaTin  reaetion  is  negative.  In  eases  of  emergeuev,  where 
blood  tests  eannot  he  niade,  the  patient's  nearest  available  blood  relativo  \vill 
euffice* 

Having  selected  a  suitablc  donor  the  transfusion  maj  be  effeeted  either  di- 
rectly  ar  indirectly. 

DiRECT  Transfusion. — In  direet  transfusion  the  vein  or  arterj  of  the  donor 
18  unifed  to  the  vein  of  the  recipient,  This  is  acconiplished  bv  direet  snture 
after  tbe  teehnic  of  Carrel  or  bv  means  of  some  intervening  eannula  of  the  Crile, 

'  Trav««  after  Meltzer. 
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Elsberg  or  Beniheini  pattem.     In  ali  of  these,  intima  comes  into  contact  with 
intiina,  and  tlic  tondencv  to  thronibus  fonnation  is  reduced  to  a  minimum. 

With  the  direct  method,  an  ingenious  mcans  of  cstimating  the  amount  of 
blood  carried  over  has  recentlv  boen  publisbed  by  Libman  and  Ottenberg  (4). 

Indiukct  Transfusion. — Tlie  most  ardent  advocate  of  this  method  is  Lin- 
denian,  wlio  ušes  a  series  of  "Record"  svringes.  His  method  in  detail  is  de- 
scribed  in  Vol.  T,  Chap.  VIII.  Of  ali  methods,  this  is  the  simplest,  and,  once 
the  veins  have  been  entered,  requires  least  skill.  It  has  the  advantage  that 
the  exact  amount  of  blood  transfused  is  known. 

INTRAVENOUS  SALINE  INFUSION. — Intravenous  saline  infusion  is  the  in- 
jection  of  a  solution  containing  8.5  gm.  sodium  chlorid  to  1  liter  of  freshlj  dis- 
tilled  sterile  water.  (Recentlv  the  intravenous  use  of  sodium  bicarbonate  has 
been  recommended  in  conditions  of  shock.)  The  solution  in  the  container 
should  be  kept  at  116°  F.  The  most  rapid  and  convenient  way  is  to  apply  a 
eonstrictor  to  the  arm  close  to  the  shoulder,  and  disinfect  the  skin  at  the  bend 
of  the  elbow ;  by  this  tirno  the  veins  are  \vell  distendod  and  there  should  be  no 
difficultv  in  thrusting  a  hollow  needle  through  the  skin  into  the  lumen  of  a 
vein.  As  soon  as  blood  flows  from  the  needle  the  tubing  leading  to  the  con- 
tainer is  connected  with  the  needle,  permitting  the  saline  solution  to  enter  the 
blood  stream.  (Čare  must  be  taken  that  no  air  bubbles  are  carried  in;  some  of 
the  solution  should  be  allowed  to  escape  before  making  the  connection  and,  as 
the  connection  is  being  made,  blood  should  be  freely  running  from  the  needle 
and  saline  from  the  tube.)  The  eonstrictor  is  then  released.  The  fluid  is 
allowed  to  nm  in  slowly  so  as  not  to  overdistend  the  (already  weakened)  right 
heart.  The  pressurc  and  rate  of  flow  are  regulated  by  raising  or  lowering  tho 
flask  container.  Tho  usual  quantity  is  500  c.  c.  introduced  in  the  course  of  10 
minutes.    This  mav  be  repeated  in  2  hours. 

In  čase  the  veins  are  eollapscd,  they  are  readily  exposed  by  a  small  trans- 
verse  incision  made  at  the  bend  of  the  elbow;  then,  by  means  of  a  traction 
ligature,  the  vein  is  pullcd  taut,  is  nicked  laterallv,  and  through  this  opening  a 
cannula's  point  is  inserted.  Upon  withdrawal  of  the  cannula,  the  vein  is  ligated 
just  above  and  bclow  the  site  of  insertion.  The  skin  is  closed  and  a  dry  dress- 
ing  is  appliod.  In  unskilled  hands  this  \vay  is  longer  but  surer.  It  cannot  be 
used  verv  often,  because  within  a  short  time,  ali  of  the  accessible  superficial 
veins  are  ont  of  commission. 

It  is  frequently  convenient  to  introduce  medication  with  the  saline.  To  do 
this,  the  needle  of  a  hvpoderraic  svringe,  containing  the  required  dose,  is  thrust 
through  tlie  wall  of  the  rubber  tubing,  and  the  svringe  is  slowly  emptied  (see 
Medication). 

ENTEROCLVSIS  AND  HYPODERMOCLYSTS  are  described  under  Administra- 
tion  of  Water,  page  20. 

STIMUL  ATTNG  ENEM  ATA  of  hot  cofTee,  8  OZ.,  or  hot  water  and  whiskey,  2 
oz.  each,  are  of  value  (see  Medication"). 

Medication. — MORPHIN. — Morphin  rolieves  the  pain,    therebv  quiets  the  pa- 
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fieiit,  and  thiis  c?oiisen'es  tbe  ImkIv^s  eiiergv,  By  lessening  the  ]m'\u  \'nnu  l«H'al 
trauma,  it  lessens  liannfni  iTflex<:'a  of  iiiliibitorv  efTect,  vh\  If  1e4'hnically  pos- 
sible,  Inoal  anesthesia  shoiild  he  used.  hnt  thh  will  not  hc  ofteii,  \Vhile  npiHtos 
are  gencrallv  coiUra-iDdicatcd  in  cdiildren,  in  tlic  aged,  and  in  tlinsc  witli  im- 
paired  kidnevs,  the  contra-indicationa  are  not  absolnt«?  in  the  presenee  of  se- 
vere fornis  of  sbock  and  lieniorrbagc.  As  a  matter  of  course,  if  there  is  nncon- 
iciousness;,  there  is  no  iieed  for  opiates, 

8TR0PHANTHIN. — Tliis  J  a  a  solution  of  tbe  cberaically  active  substance 
niiabain  (prononiiced  wali-ba-ine)  derived  from  strophantbns.  It  is  one  of  the 
most  effective  stimul ants  we  bave,  l)ecaiise  in  tbe  crvstallinc  fomi  ^  it  is  con- 
stant  in  pnritv,  streng-tb  nnd  at^tion.  Its  pbamiaeQlog\^  bas  rccentlv  been  placed 
up>u  a  firm  basis  by  Hatcben  It  haa  an  inimediate  effect  upon  tbe  heart's  ac- 
lion  and  canses  an  inei-easo  in  blood-pressure.  It  is  given  intravenonsly  in  dusea 
of  1  mg.,  wbieb  niay  be  repeated  every  (i  bon  rs,  froni  3  to  4  tinies.  It  ia  now 
^cvnveniently  njarketed  in  ampules  eaeb  containiug  1  mg. 

ADRENALTN.^ — ^Adrenalin  is  a  stimnlant  to  tbe  nerve  endings  of  tbe  vašo- 
coodtrictors  and  innnediatelj  canaes  a  maximum  spasia  of  ali  of  tbe  peripberal 
arterioles.  Whi3o  giving  tbe  intravenous  iiifusion,  it  is  ofton  convenient  to 
inject  15  minims  of  iulrenalin  cblorid,  1 :  1,000,  directlv  into  tbe  niiiber  tnbing. 
Tbia  is  introdneed  abnvlv  so  as  tu  be  distribnted  tlirongbout  300  to  400  c.  c.  It 
^A  not  so  effective  snbcutaneonsly-  The  cbief  drauhack  to  tbe  drug  ia  its  fleeting 
aetion;  it«  value  liea  in  its  inimediate  effect;  bence  it  may  be  nsed  until  some- 
Ihing  more  lasting  is  beiiig  absorbed. 

CAMI410B. — Con,si(bM  aide  coiitroversT  bas  reeently  arisen  as  to  tbe  effeetive- 
neiss  of  this  drng.  (linicallv  there  apparentiv  is  no  doubt  of  its  valne.  It  niay 
be  given  at  the  tinie  of  tbe  prinmrv  Kvniptoniš  of  oollap.se  and  t*ontinnod  at 
intervala  tbrongboot  tbe  treatnient.  Tbe  solntion  in  etber  gives  a  qtiieker  re- 
sponse  tban  that  in  oib  The  dose  is  5  gr.  repeated  if  neces^sarv.  Canipbor  in 
etber  mnst  be  injeetcnl  dcep]y  into  the  tissne  to  avoid  local  mvrosis  of  the  skin. 
CVmseiona  patients  shonid  not  reeeivo  it  on  aecount  of  the  pain  it  eansea.  Re- 
p<*ated  doaca  of  eampbor  often  eanse  delirinm  (acenniuhition). 

CAFFEIN. — Caffein  nierelv  inercnscs  tbe  beart'3  rate  and  tbus  diminisbes 
the  reserve  cardiac  powen  Iveniember  that  tbe  drng  is  a  cerebra!  stiniulant;  it 
mav  prevent  tbe  patient  froni  getting  nnieli  nc^ded  sleep,  Tbe  dose  is  5  gr, 
Caffein  p<>isoning  is  not  at  ali  unnsnal  after  long-eontinne<l  administration. 

ATROrTX» — ^Thift  drng  is  a  speeilie  atinnibint  of  tlic  respiratorv  center,  Its 
cireulatory  aetion  is  not  do^sirabie,  as  it  iiiereases  tbe  cardiac  rute  and  wears 
out  the  rcserve  power.  It  is,  bowever,  of  val  ne  in  evanosis  with  difficult  reapira* 
tion ;  nioreover,  in  eonibination  witb  niorphin,  \vbieb  is  a  re9piratory  center 
depre^sant,  it  is  valnable.    The  d* »se  is  gn  1/100. 

DIGITALTS, — This  is  tbe  fardiae  stinnilant  par  excellence,  bnt,  because  of 
the  long  hitent  period  (24  to  48  bonra),  it  is  ne  »t  available  in  tlie  emergencies 

'The  JimorphouH  fcirm  i«  uiir(-nnl>l*>  liorause  nf  its  vnrvin^  atreiipfth;  usunllv,  we'i^lit 
fof  wi'i!7ht,  it  is  <liHtiiirtly  Ivi^H  potout  \Unn  tlu'  rrvsInHiiir  form,  Hometiiiirs*  .10  pur  leut.  k'sa. 
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of  shock  and  bemorrliage.  It  is  of  especial  iise  in  tlie  convalescence  from  a  se- 
vere shock,  whero  it  takes  several  week8  for  the  cireulatory  sy8tem  to  regain  its 
balancc.  The  prcparation  of  constant  strength  and  effectiveness  is  the  tincture, 
which  may  be  given  in  doses  of  Tllxxx  every  4  hours  for  3  op  4  days  and  then 
stopped  for  2  days  and  the  procesa  repeated. 

Another  reliable  prcparation  is  "digipuratum" ;  given  intravenously  (it 
comes  in  ampnles  containing  ^/l>-gr.  doses)  it  begins  to  have  eflFect  at  the  end  of 
2  hours ;  given  by  mouth  in  ^/^-  and  1  V^-gr.  tablets,  no  effect  can  be  expected 
before  the  end  of  12  to  24  hours. 

ALCOHOL. — Opinions  differ  regarding  the  value  of  alcohol.  Hot  stimulat- 
ing  enemata  consisting  of  saline  Jii  and  whiskey  Jii?  repeated  everv  4  hours^ 
are  frequently  used. 

PITUITRIN. — This  substance  bas  been  introduced  so  pecently  that  its  value 
in  shock  is  an  unknown  quantity.  It  is  a  smooth  muscle  stimulant.  The  vari- 
ous  pituitary  extracts  on  the  market  differ  widely  in  potency  and  toxicity.  One 
C  C  of  posterior  lobe  extract  hypodermatically,  every  6  hours,  is  the  dose. 

STRYCHNTN. — This  drug  is  mcntioned  merely  to  be  condemned.  Expepi- 
mentally  it  bas  boen  proven  to  be  an  accelerator  of  the  spinal  reflexes  and  not  a 
trne  stimulant.  Because  it  helps  to  further  the  distribution  of  noxious  afferent 
inipulses,  it  is  highly  undesirable.  Clinically  these  facts  have  been  repeatedly 
demonstrated. 

REDUCTTON  OF  STTMULATION. — When  a  patient  is  placed  upon  active 
stimulation,  his  svstem  conies  to  depend  upon  the  artificial  prop  to  a  greater  or 
less  cxtent.  Removal  of  ali  of  tho  stimulants  at  1  tirne  invites  collapse.  It  is 
wise,  thorcforo,  gradually  to  reduce  the  stimulation  by  slowly  eliminating  one 
drug  after  another  and  lengthening  the  intervals  of  administration. 

The  apponded  lists  of  iiurse's  orders  niay  be  convenient  to  follow: 

Moderate  Shock. 

1.  Sliock  position  (foot  of  bed  raised  18  inches). 

2.  llot  blankets. 

f).     Stiniulating  enemata,  whiskey  §ii,  saline  Jii?  at  120°,  Stat. 

4.  Magendic  sol.  TTlvi.    )   When  the  patient  shows  signs  of  retuming  con- 
Atropin  gr.  1/100.     )  sciousuess. 

5.  Enteroclvsis,  tap  water,  2  hours  on  and  2  hours  off. 

6.  Caniphor  gr.  v.  )  Alternate  evcry  4  hours,   which  means  that  one  is 
Caffein  gr.  v.       )  given  every  2  hours. 

Severe  Shock. 

1.  Shock  position  24  in. 

2.  Saline  infusion  500  c.  c.  or  bicarbonate  infusion.  Adrenalin  Tilxv  into 
tube. 

3.  Strophanthin,  1  mg.,  intravenously. 

4.  IFot  blankets  and  liot-water  bottles. 

5.  Stinmlating  cnenia,  whi8key  5ii,  saline  ,^ii,  at  120°. 
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Caffeni  gr.  v.     )   .  , 

^,        ,  W\lternatniir  everv  2  h 

t_  amphr»r  p^r.  v.  j 


ours. 


7.     Iiyp€deTiii(x;lysis  500  c.  e.  every  8  hours. 

Bztreme  Shock. 

Transfuision  in  addition  ta  tlie  ubovc. 


POSTOPERATIVE    HEMOEEHAGE 


OBNi:EAli    CONSIBEBATIONS 

TlenioiTliogc  niav  l>e  divitlcd  iiito  2  varieties: 

(1 )  Prijnarv,  at  tlic  tiine  of  openitiuii. 

(2)  Secoiidary,  after  operation,  13y  reactioiiary  bcmorrhago  is  mcant  that 
comliJir  **ii  \vitliiii  24  lionri^  attvv  upe^ratiiai. 

Prmary  Hemorrhage*— rriiiiary  liciiMiiTlia^c,  iu  tbc  vast  majoritv  of  in- 
staiiceSf  is  contrullad  as  sooii  as  it  ocen  rs.  More  rarely  it  fails  to  be  rioticcd  and 
Cfiiitinucs  imknovvn  to  thc  operator.  Laek  of  proper  exposore,  liaato*  and  care- 
pssness  are  prime  faetors  in  tlio  produrtkm  of  tliis  diaastor — disastei%  bccauac 
^y  U)C  tirne  the  tnic  c<nidition  of  atVairs  is  diat^ovcred,  tbc  paticnt  is  nsnallv 

ngULuated  and  moribnnd*  Laparotoniics  in  verv  fat  peopic;,  extirpations  of 
bc  rectnni,  and  vaginal  bvstcreetuniies  perfoniiod  by  men  of  liniited  taletit  and 
expGrienee  for  the  sei-oiid  or  ttiird  tiiiie  are  especnaltv  prone  to  tbia  acfident. 
The  first  tinie  tlie  tyro  is  carefnl,  and  if  be  Las  the  Inck  to  eseape  tronble,  a 
false  idea  *A  bLs  (>wn  r^ipacitv  niav  reiider  bini  overcoiilident  and  (»areless. 

£eactionary  Hemorrhage. —  licactionarv  bemorrliagc  is  frcqnentlY  dne  to  the 
displaeenient  of  a  tbromlnis  in  the  rnontb  of  a  veesel  or  to  the  slipping  of  a 
lo<i8€ly  tied  liiratnre.  The  aiidden  risf^  in  blood-pressnre  and  tlie  incrcased  mns- 
cular  »train  wbicli  acconipuiiv  voniiting  are  poteiit  factora  in  its  prodnetion. 

Do  not  mistake  tbe  prnfnse  discbari^e  of  blrKid-Jstaioed  serum  for  actinil  ooz- 
inp.  ( Vmiparc  the  color  of  the  patient's  VipH  \vit\i  tbc  color  of  the  atained  gaiize. 
NatTirally  this  contrast  will  be  more  nuirked  in  paticnts  \vbose  benioglobin  is 
high  tliaii  in  tht>se  \vho  are  ant?niic. 

Ooasinp  ia  vcry  apt  to  fo)low  operationa  npon  tbc  net»k,  reseetion  of  joints, 
ampntations,  ete,  l^levation  and  eoniprossinn  nsiuillv  e^mtrol  it,  Tf  iK>sšible, 
do  not  distiirb  thc  druina^e  of  tlie  wound  or  the  i^anze  Iviiig  irnniediatelv  in  con* 
tact  with  it.  Individual  eireiunstanccs  will  dctemiine  whetber  it  is  better  to 
exehantre  the  blood  soaked  snpe  rtiči  nI  p  a  rt  s  of  tlie  drcssinii:  fnr  fresh  drv  dress- 
in^,  or  to  leavc  the  original  dressing  alone,  phicing  npon  it  additioual  f  resb  drv 
gaiizo. 

The  limb  distal  to  thc  site  of  operation  f  if  thore  bas  been  a  reseetion)  shonid 
lie  cncased  in  a  finn  snpporting  bnndage.  Tt  is  we]t  to  make  siire  tliat  tbe  part 
of  tho  bandage  proKimnl  to  tbe  fiehi  of  operation  is  not  so  tight  as  to  obstrnet 
Ihč  vcnous  retnm,  tberoby  increosiiig  the  tendencv  to  oozing.  Additional  com- 
presctioB  to  the  oozing  area  mny  be  c^btained  by  means  of  a  small  hard  ciishion 
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or  saud-bag  and  a  rubber  bandage.  Xaturally  too  much  compression  must  not 
be  einploved  for  fear  of  interfering  with  circulation  of  the  limb. 

If  tlic  hcmorrhage  is  plentiful  and  of  an  arterial  character,  and  is  not 
aiiienable  to  the  above-mtntioned  elevation  and  compression,  it  is  imperative  to 
re-open  the  wound,  and  to  expose  and  tie  the  bleeding  point.  In  the  extremi- 
tios  a  touriiiquet  will  control  bleeding  until  its  source  has  been  esposed.  In  the 
tnink,  loeal  compression  should  bo  kept  up  until  the  verv  last  moment  before 
exposure. 

Remember  that  no  operation  is  so  prone  to  be  followed  bv  infeetion  as  that 
for  the  control  of  secondarv  hemorrhage.  This,  in  aH  probabilitv,  is  dne  to 
the  hurrv  and  excitement  of  the  moment,  which  allows  breaks  in  aseptic  tecfanic 
to  slip  bv  unnoticed.  The  surgeon  should  bear  in  mind  that  the  sterile  glovea 
with  which  he  removes  the  superficial  dressings  are  contaminated  and  must  be 
changed  for  f resh  ones.  This  change  of  gloves  should  be  accompanied  by  fresh 
drapings  and  the  application  of  plentv  of  iodin. 

For  further  details  see  Treatment  of  Hemorrhage  in  this  chapter;  also 
Postoperative  Operations  in  the  next. 

Secondary  Hemorrhage. — Secondarv  hemorrhage  usuallv  occurs  in  infected 
\vounds  ( tlie  degree  of  infeetion  seems  to  have  no  especial  influence  in  the 
niatter),  the  clot  occluding  the  mouth  of  a  divided  vessel  becoming  liquefied  some 
tiine  bet\veen  the  sixth  and  the  tenth  davs.  In  pre-antiseptic  times,  secondarj 
hemorrhage  was  so  common  that  everj'  surgeon  was  familiar  with  this  complica- 
tion.  Xow  it  is  so  rare  that  the  methods  of  its  control  seem  in  danger  of  bcing 
forgotten. 

Secondarv  hemorrhages  often  come  from  pressure  of  a  drainage  tube  or  a 
fragment  of  bone  against  the  wall  of  a  large  vessel.  This  is  more  frequent  in 
the  neck  (drainage  of  a  retropharvTigeal  abscess  with  the  drainage  tube  lying 
against  tho  vessels)  and  in  the  extremities  than  in  the  trunk  (for  this  see  Drain* 
age  in  Appendicitis). 

In  lato  secondarv  hemorrhages,  small  premonitorv  hemorrhages  often  pre- 
cede  the  occurrence  of  severe  hemorrhage  from  large  vessels.  Wamed  by  these, 
the  surgeon  should  keep  the  limb  absolutelv  quiet  and  elevated,  and,  if  possible, 
not  disturb  the  dressings.  A  toumiquet  should  be  looselv  placed  around  the 
limb  as  close  to  the  tnmk  as  possible,  to  be  instantlv  available  in  čase  of  neces- 
sitv.  If,  in  spite  of  these  precautions,  hemorrhages  recur,  it  is  safer  to  open 
tho  \vound  and  ligate  the  bleeding  point  rather  than  to  run  anv  further  risk. 
The  individual  exigencie8  of  the  čase  will  indicate  whether  it  is  better  to  ligate 
the  arterv  in  the  wound,  or  above,  in  the  position  of  choice. 

THE  NT7BSE*S  DutjjsS 

An  alcrt,  intelligent  nurse  \vho  recognizes  that  hemorrhage  is  going  on,  is 
8o  important  a  factor  in  preventing  a  fatal  outcome  that  an  outline  of  her  duty 
deser\'cs  consideration.     The  nurse  should  notifv  the  surgeon  at  once  without 


alarming  the  patietit,  sinee  fear,  l\y  raising  t.lie  blood-pressuro  and  increasing 
the  pulse-rate,  increases  the  blecdin^^  The  varioiis  measures  she  shnulfl  take 
after  notifving  the  snr<!C()n  mikI  pendiiiL^  hin  inTival  may  be  eoiisid<?red  \inder 
M  heods: 

I         (i)    Čare  of  the  Falient. —  \\hpn  ihf  hfNtttrrhage  ifi  froni  an  exlrpmiiy,  firm 
coitiprcssioii  ovor  tho  uninifi  iiiuv  siirticr;  if  iint,  a  tonniiquet  shoiild  be  applied, 

]Vhtn  ihfTr  /.s  liitmtrrlHitft'  from  Ihe  frank,  its  ooiitrnl,  prrviniis  tt>  tho  aiir- 
frecin'8  arpival,  in  Hi)('<»rtaiii  and  diffitmlt  ( \)TH]HT\ssioii  slionld  be  niade,  although 
\ts  effieaev  cannot  be  JeteniHned ;  a  saiul-lmt^  (5  to  in  Ibs, )  he!d  in  plaee  by  a 
binder  is  ^(M>d.  (Tho  i^foinbur^  tniirni(|iiet  Avill  be  iHentioiied  shortlv.  See 
C/niit.rol  of  flenmrrha^re. )  Klrvation  lesseiii^  bb^<linjL^  Tbp  appHcatioii  of  thia 
prineiple,  however,  is  casier  with  the  extrenuties  tlian  with  the  tnmk. 

The  patiejit,  who  i«  Ivin^  tint,  is  kept  wann  and  finiet.  To  iinprove  aud 
niainlain  the  cerebral  cirenlati<m  thi^  h<'ad  is  kej^t  Unv;  this  is  arcrniiplisbed  inoat 
easily  by  raising  the  foot  of  the  beiL  Sedatives  lesaen  uneasiness  and  appre- 
heiLSJon.  IhidtT  no  (*ireuništanees  is  there  to  be  anv  stinndation  iiiitil  hemor- 
rha^e  is  iinder  eoati*ol, 

(2)  Preparation  for  Operatioa.  In  (irdcr  to  lose  no  tirne,  evervthing  nuist 
hr  providrd  for  a  rapid  o|H'rahon,  In  a  liospital,  thr*  staff  attend  to  this.  Tn 
a  private  house,  the  iiiirse  in  rhar^e  miist  do  \vhat  slic  ean.  In  ease  tho  instru- 
laeuts  were  not  reiiioved  froin  the  house  at  the  tinie  of  the  primarv  operation, 
tbev  shonld  be  boiled;  if  they  were,  water  shonhl  Ive  kept  boiliiig  for  their 
AterilizatiMii  npon  tlie  siir^^eturs  arrivab  Li^atnves,  iraiize,  i?owHs  and  £i;loves 
iiiH8t  ali  \nt  proviiled  aiie\v»  In  the  eity;  theae  ean  easilv  be  obtained;  in  tho 
countrv  one  miisi  improvise.  Ktrtniji:  silk  or  lineo  tbread  niakes  exce]lent  liga- 
rtire  or  snfnre  material,  Tf  no  drv  sterih;  <'lotbrt  an*  availablc,  overvthlnii: 
shoiihl  be  put  into  a  lari^e  \vash  boih;r  and  tlie  \vator  ilrained  off  after  boiling 
so  as  to  pt>rniit  of  more  rapid  eoolini;, 

(3)  Preparation  for  Stimulation. — The  neeessarv  efjnipnieiit  for  intravenons 
infusion  or  transtnsioii  munt  i>e  n^adv,  \vith  the  aolntion  at  ihe  proper  tempcra- 
nire.  The  inaterials  for  a  stinnilatin^^  enema  mnst  be  at  hand ;  also,  the  cus- 
tomary  hvpodermatir  stininhints.     ( See  Treatment  of  Shoek.) 

V\Mm  the  arrival  of  the  ^nr^eon,  the  nnr^e^n;  direct  n'S[ion9ibility  ends. 

OTHEB  PEEIiIMINAEY  MEASURES 

A  transfusion  befom  oporatin^  iinM'ea8<'s  Ha-  palit-ntV  (*hanees  of  refoverr  to 
»uch  a  deirree  that  it  slionld  invarialdv  1h*  done  (if  a  doiior  is  available)  in 
evcry  severe  heniorrhati^e. 


Withotit  logjng  any  tinte,  thr  w*ninrl  mnst  thcii  be  oponed  and  the  site  of  bloodin« 
fmiiid  jind  cfmtrolltHb  rncbu'  liurry  is  surc  to  ennae  oonfusion  and  ^arelcssnosg.  I 
rfprrtt  thnt  this  is  wliy  iofeetioti  folln\vw  8erundnry  (»porationHi  fnr  hemorrhaicre  so  fre- 
qu#'Htly.     It  is  dorin^^  the  hasty  n-rnovnl  <»f  dressinKH.  storilization  of  tho  skin,  and 
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,u     iviuK^r  aui)  his  assistants,  who  are  8urgically  clean,  are  very  apt 
.  ^ .     \v  ...c*v  »\  v.  .>  ■  uasiv\»rtontly. 

•K   *v .  ^,i  N^jHTiUivo  ineasures  are  dealt  with  in  the  diapter  on  Postoperative 

N  »...i.uiiusMisIv  \vitli  tho  operation,  the  preparations  for  the  intravenous  in- 
v^ .^^M  ;u>^  U^iiun  bv  sonio  one  especiallv  designated  for  this  purpose,  so  that  the 
,uiU!*uMi  ran  Ih»  started  the  instant  the  bleeding  is  controlled.  Bear  in  mind 
\\m\\  in  vorv  ox8angninated  patients  (as  pointed  oiit  by  J.  A.  Blake),  too  much 
tinid  Nvill  kili  by  dihiting  the  blood  to  such  a  degree  that  it  cannot  carry  enough 
oxvg(Mi  to  the  tissues  for  the  maintenance  of  life.  Transfnsion  is,  of  eourse, 
the  ideal  treatnient  under  these  circumstances ;  unfortunately  it  is  less  available 
thau  intravenous  infusion. 

HEMOBBHAGE  FBOM  THE  ALIMENTABT  TBAOT 

Hemorrhage  from  the  alimentary  tract  following  any  major  operation  is  an 
extremely  serious  complication.  In  some  cases  it  originates  from  a  latent  gastro- 
duodenal  uleer;  in  others  from  small  erosions  in  this  region;  in  stili  others  there 
is  a  general  oozing  from  the  mueosa.  The  actnal  cause  of  the  last  is  not  known ; 
most  theories  inelude  the  idea  of  an  acute  toxeniia.  The  researches  of  Rosenau 
wonld  indieate  the  pos8ibility  of  a  transient  bacteriemia  of  organisms  having  a 
special  affinity  for  the  gastro-intestinal  nnicons  membrane.  Transfnsion  may 
be  of  distinct  service  in  controlling  parenchymatous  oozing;  it  should  precede 
any  operation  for  finding  the  bleeding  point  whenever  there  is  mnch  anemia. 
Rovsing's  method  of  gastrodiaphanoscopy  is  deseribed  in  Postoperative  Opera- 
tions ;  briefly  it  consists  in  expo8ing  the  stomach  by  laparotomy,  introducing  a 
cystoscope  throngh  a  minute  and  air-tight  opening,  inflating  the  stomach,  and 
turning  on  the  light,  thus  rendering  the  stomach  translucent.  If  a  vessel  of 
the  anterior  stomach  wall  is  seen  to  end  abruptly,  instead  of  tapering  oflF,  the 
point  where  it  ends  indicates  the  site  of  hemorrhage,  which  is  then  controlled 
by  a  simple  hemostatic  suture.  If  no  such  point  is  discovered,  then,  through 
the  ocular  of  the  cystoscope,  the  interior  of  the  inflated  stomach  is  scrutinized 
and  the  bleeding  point  is  located  (Rovsing  reports  having  seen  the  blood  issuing 
from  the  duodenum  through  the  pylorus  into  the  stomach).  Some  surgeons 
open  the  stomach  widely  and,  after  wiping  it  out,  search  for  the  point  of  hem- 
orrhage. 

With  tho  various  methods  for  performing  transfnsion  with  ease,  speed  and 
certainty  at  our  disposal,  the  situation  of  the  patient  is  by  no  means  as  des- 
perate  as  in  former  years,  and  the  operations  just  deseribed  have  increased 
chances  for  success.     (See  also  section  on  Stomach,  Chap.  II,  Vol.  IV.) 

TBEATMENT  OF  HEMOBBHAGE 

Do  notliing  withont  a  definite  reason. 
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^  Mechanical  Control 

Tcmporarj  Methods. — COMPur.SSlO^S. —Direct  digital  compression  of  an  ftcees- 
sible  bleciiiii^  pniiii  \vith  tlio  l>»re  fiii^er  i^  tlu*  q»jirkest  wuy  to  (*li*»c'k  hfUJurrhage.  Bt^ 
cjiu^e  of  thi'  ilnii^i^r  of  iufe*tiuiu  it  is  oiily  tu  \jv  v\n\AityiH\  a^  a  Ufv-aavmg  ineasiire  in 
Krfut  PiijiTj2:i'Uc*ir's  (w(»yiidt*  *il'  Inr^t'  ve»šeh)  in  wliirli  l\n-  li*^ni(iiThiij^e  cannot  be  con- 
troUed  hy  c»ther  ineans. 

Digital  compression  of  an  arferij  afjainsi  a  hone  soniewhere  proximal  to  the 
point  of  heinorrha^,  if  aimtomicallv  feasible,  wil]  coiitrol  iiiatters  imtil  more 
permancnt  hoiiutHtatic  moasrires  ean  l>e  iiiade  iise  of ;  for  example,  compreBsion 
of  the  fciJioral  arterv  agaiii&t  thc  burizontal  raniu^  of  tlie  pubis  in  hcmorrliage 
of  the  lower  cxtreiiiit\%  tnaiipression  of  tbe  abdominal  aorta  against  tbe  lumbar 
spinal  eolimiii  iii  heiiiorrluigcT  witbin  tlie  pelvis,  compression  of  the  axinary 
against  tbe  bead  of  tbe  biiiiit-rns  or  tbe  subclavian  against  tlic  first  rib  iri  the 
iippi.*r  extremitY;  fintillv  c*oiiipre88ion  of  tbe  earotid  agaiikst  tbe  transverse 
proeess  of  the  <>th  eervieal  vertebra  io  tlie  iieek. 

Coinpressiori  is  also  cunph iveri  to  control  veiious  and  eapillarj  oozing.  (See 
below. ) 

H>8ITI0N\  Elevation  of  a  bleeding  part  greativ  lessena  the  rate  of  hemor- 
rbage,  aiid  bletnlirii!:  ofteo  eeases  ui  its  uwn  ac»cr*jrtl  if  an  elevated  position  is 
itiaiiitained  for  a  few  njinntes,  Elevation  nf  tbr^  Hiabs  invariably  precedes 
applieafioii  of  heniostatic  eonstrietion.  Fnr  niaiiitaiiiing  elevation,  snspensioii 
1»  fr<H|neiJt]y  more  convenient  than  siipport  bv  piilows. 

CONSTRICTION. — Constrietion  ni  a  v  \h'  inaintained  for  as  long  as  2  hoiirs 
without  impairing  tbe  vitalitv  of  the  tissnes*  It  is  important  to  maintain  jnsi 
tliG  right  degree  of  constriction,  that  is,  just  sufficient  to  obliterate  the  arterial 
preesure;  if  more  than  tli  is  is  emploved,  there  \s  danger  of  iseliemie  eontractiire 
(«6©  eUevvbere  in  tbis  rbapter)  ;  if  lesa,  the  artorial  snpplv  eontirnjes,  tbe  venoiis 
retuni  bc»ing  blc^eked,  hemorrhage  is  aggravated  instead  of  diminisbed. 

Ti-rcJiNi*'.— A  solid  rnbl»er  eord  or  bnnd  or  a  long  pieee  of  drainage  tnbing 
cif  large  ealiber  imiv  be  nsed.  Tbe  limb  is  hekl  vertieal  for  a  few  moments. 
Eamareh  originallv  advised  expressioji  of  ali  blood  bv  applieation  of  an  elastic 
bandage  to  the  elevated  liirib  from  the  peripherv  up  to  tbe  point  of  proposed 
constrietion.  This  refinement  \vas  sobsecpientlv  fonnd  of  no  praetieal  impor- 
taiKH^  simple  eK*Viition  being  snflieient.  The  sl^iu  is  prnteftnd  bv  a  enff  of  folded 
towel  and  the  elastie  eonstrietor  is  piit  on  the  streteh  and  applied  a  sufficient 
tiumber  of  tiirns  to  obliterate  tbe  pulse  distal  to  it.  Hiiring  this  applieation 
the  first  12  in,  of  the  end  nsed  to  begin  the  constrietion  bave  been  held  free; 
the  2  ends,  stili  on  the  stretcli,  are  now  crossed,  and  a  bit  of  bandage  tiea  them 
together  '  (Fig.  2  ).  (A  heavv  ebimp  mav  niso  be  used. —  KrnTiJK,)  As  the  ends 
aro  ffdeased,  the  rubber  tbiekens  and  ennvds  against  thc  bandage^  tlnis  preveut- 
ing  its  slipping. 

'If  A  ilip  knot  iB  u!ie«l,  poUin^j  tbe  lonan  pti<I  releasps  it  (Dawbarn);  the  ueual  knot  ia 
•O  bfcrd  to  Tintie  that  gencrallv  the  !»fintla|;p  is  fiit.  mul  t hc^  rubber  ia  aei-idetitftlly  eyt,  too. 
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A  pneu  matic  toiirniquet  h  as  reeentij  eoriie  into  general  iise  iti  Gormaiij,    It 
action  is  identieal  with  that  of  the  eiiff  of  thc  iisual  blood-pressure  apparatiii 
Its  appliratiiJii  distiirhs  tlu*  paticnt  verv  tittlo,  aiid  tln^  degree  of  eonipression 
Gxactly  and  *-4i^^ily  ccnitnillod, 

UpoH  rclease  of  CMiTistrit-tioii,  there  is  a  rt^actioiiary  hvperemia  of  the  tifl 
sues,  w!iic!i  favor«  iiR-mased  tx>zin^;  for  this  rciison,  some  surgeonti  appiv  firm 
eompresninji  to  tiip  liiiih  ht^furo  rastiii^i'  Inr^p  the  ruijstrirtr»r ;  the  linih  is  kep^g 
eleviit<-*d  tV>r  some  time  aftervvard  for  thc  same  reasoTi.  ^| 

ilo.MirrRirs  Kr.Asric  ToriiMQrET  is  of  the  greatest  possiblc  valne  in  coii- 
trolliiiir  heniurrlnitie  1k*1ow  the  wai«t  line,  Thf*  tonrnic|n(4  is  part  of  tlie  ret^tilar 
oiitfit  of  the  enier^ojiev  bags  of  German  mateniitj  hoapitals.  It  is  includc 
in  the  tirat  aid  kits,  alao. 


le<L 


The  patient  is  plaeod  in  thn  TrPTidtlenhiirpr  po^ition.     Thc  end  of  a  pieee  of  soft 
riil«l)er  tiiliinsr.  hnvnii,'  llie  tlncknoss  nf  tlin  iinlox  fmijer  and  a  lenifth  of  about  4  ft.,  ia 

passed  under  the  baek  of  the  pa- 
tit^nt  to  bo  icnispod  by  the  hand 
uf  nn  nssistant  uliu  stumls  a  t  the 
o|)poHitp  sltle  of  tho  operating 
table.  Thij  tube  ia  tben  streteheil 
very  8troni^ly^  and,  thua  stretehed, 
is  pnssetl  hy  t  bo  siir^eon  midwa.y 
bet\V(M'ii  thp  border  of  tho  ribs 
anil  tbt^  iliae  rrosts  aeross  the 
iibili>nien  to  tbo  other  hand  of  the 
assistant.  whot?e  dut.y  it  is  to 
ma  10  ta  in  t  en«  ion,  The  free  end 
f^f  the  tube  is  now  leti  back  un- 
i}vT  thc  patient  by  the  surgeon 
aiid  is  a^oin  put  on  the  streteh; 
the  asBistaiit  nieanwhile  gradu 
ally  releases  the  bight  of  t 
stretc^bed  tubing,  which  no' 
firndy  eiieireles  the  waist*  Whjle 
this  is  heiiiK  done,  anotber  aa- 
sistant  places  a  fintjer  on  the 
fenioral  artery  to  ascertain  the 
moment  of  cessation  of  the 
pulse.  Ob&ervinp:  the  same  steps, 
2,  3,  or  more  tunis  of  tubin^  are  exaetly  snperimposed  notil  tlie  fcnioral  pulse  disap- 
pears.  In  slim  individualni  2  turu«  will  siiffiee;  in  fat  or  museidar  ones,  as  many  as  6 
may  be  neeessary*  As  ^oon  n^  tbo  ft^nioral  \m\^e  is  snppressefb  the  emls  of  the  tube 
are  erossed  and  securetl  either  by  foreeps  or  I  i  pa  t  ure.  After  thia  is  done,  cjonstrictors 
aro  applied  to  the  thi^hs  helow  Ponpart's  ligaments  and  to  the  legs  below  the  popliteal 
spaces.  As  soon  as  tbe  operation  is  tinislied  (anrl  ali  the  vessels  seenred  by  liga  ture), 
the  rnbher  lian  d  encircllnf^  tire  vvaist  j.s  removed,  Direetly  after  this,  the  other  rubber 
ligatures  fniltracioir  the  thi^rhs  and  le^rs  are  nntied,  one  l»y  one.  The  ohject  of  this  is 
the  g-radoal  extensi4m  of  the  seope  of  the  eireohition  and  the  a^^oidance  of  too  sndden 
demand  upon  the  efficieney  of  the  lieart  masele,    Ileart  failure  haa  heon  known  to  fol- 
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Tect  c»f  this  prcH^aution.  By  tliis  switrliiiipr  on  of  one  sc^gment  of  the  eircu- 
latory  Bys»tpm  after  aiiotlu^r.  the  re-adjiptiition  of  thc  hcart  to  the  uliaiijyrcd  coiiditions 
is  graduallj  effcH-ted.  The  tQurni<|uet  has  been  safelj  applied  for  as  loiig  as  2  houra 
und  20  nuDutcs. 


Tlie  toiimi^uet  lias  facilitatcd  operatiniiH  in  aiid  linnmd  tlic  pelvis  iu  the 
douiaiii  of  general  surgorv  (disarticutatit^ii  at  the  hip-joint,  cKtij-patioii  of  the 
rt^ctiun,  iiiterilioahdomiiial  ainpiitatitJU),  iu  g^uenilugv  (tibdumiHal  and 
vaginul  hvsterectomies),  and  in  the  genito-urinarv  Hold  (porineal  and  snpra- 
pubic  proatateetomics  K  It  may  be  added  that  the  constrictor  shonid  be  released 
Ijefore  the  closure  of  the  \voiiiid  is  commeiieed,  so  that  anj  bleeding  pointa  mav 
be  attended  to;  failure  to  observe  this  nile  has  led  to  several  deaths  from 
hemorrhage. 

Fermanent  Methods. — The  operator  must  jiidiro  Avhiel)  obo  of  the  several  pro 
cedurcs  for  obtainiiig  perma uent  heniostasis  cuumerated  below  is  most  sui table 
imder  esistiiig  circiimstaiiees, 

LIGATURE. — ]f  tlie  hemostat  faila  to  catch  the  bh?eding  point»  do  not  releaso 
it,  biit  hold  it  and  nae  it  as  a  handle  to  hold  iip  tlie  tissues — this  Icssens  the 
hemorrhage  and  makes  it  easier  to  catch  the  right  t^pot  with  a  sccond  heinostat. 
In  friable  tissnes  the  greatest  gcntleness  mnst  be  used  in  tviiig  vesaelsj  otber- 
wi8e  the  hemostat  is  toni  loose  or  the  lisa^atnre  ents  thnmiih,  Instead  of  pulling 
up  on  the  ligaturo  ends,  run  tho  tips  of  the  index  fingers  dftwn  along  them  to 
the  knot  and  then  tigliten  gently,  kmieklea  togetlier.  ^^lake  siire  that  the  liga- 
ture  has  passed  over  the  noše  of  the  heiiitistat  hef<tre  rcliMsing  it.  If  a  larger 
mii8s  of  tissiie  ia  to  be  tied  otT,  the  hemostat  is  renioved  while  the  operator  niain- 
tains  tension  on  the  first  knot;  this  insnres  the  proper  amoinit  of  eonstriction  in 
cases  whero  tho  hcmoHtat  holds  the  tissnes  in  sneh  a  manncr  that  tlicy  cannot 
be  ade€]uately  eonipres^sed  h\  the  ligatnro  atui  \vheTe,  as  soon  as  the  ehunp  is 
takeu  off,  the  mas«  sbrinks  and  the  ligatnrn  mav  slip  off, 

IIEMOSTATJC  SUTCRE.^ — lleniostatie  ^iitures-sbould  be  passed  on  a  roiinrl 
Deedk%  and  the  ends  left  long  after  tying;  if  the  bleoding  bas  hoeii  stopped, 
thev  are  eut  »liort;  if  not,  tliev  form  a  eonvenient  trart<ir  uliirli  faeilitates  the 
plaeing  af  a  seeond  sutnre.  Ilemostatie  aiitiires  are  nscfnl  in  friablo  tissuc  and 
in  the  blecding  from  dense  faseial  anrfa(*ea. 

TUK  ACTiUL  CAUTERV,— The  aetiial  canterv  is  espcciallv  vahiablc  in 
chccking  ginall  persistently  bleeding  arteriea  in  tlie  moiith,  pharynx  and  corvix, 
The  cauterv  shoiild  be  a  diill  eherrv  red,  and  mnst  be  constantlv  and  getitlv 
moved  to  and  fro  to  prevent  attacimient  of  the  eatdiar  to  it8  jjuint  rntber  than  to 
tlie  bhvding  spot,     The  eaiilerv  is  nsefnl  iu  opeiiing  Inng  abseesses  (aecondarv 

5),  opi*ning  ef>loatomie3    (i*t»rondarv  stage),  and    in   the  seeonthirv    liruior- 
apes  in  the  regiona  <*f  the  re<'rnm  a  mi  vagina. 

CLAMPH    LICFT    TN    HITU.      Tliis  pru.-rdnn^  in  iiflon  res«otrfl  to  whi'n  hirge 

E?la  wbifb  miJst  be  ilivided  are  sinmnmh^d  hy  a  nuiss  nf  infiltratcd  tissne  and 
iiiaeccssible  (as  iu  removal  of  a  siippiiratiHg  kidnev)  that  the  emploj- 
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ment  of  a  ligature  is  extremcly  liazardoiis  (if  tlie  ligature  slips  oflf  or  cuts 
througli,  thc  patient  maj  bleed  to  deatli  before  the  vessel  can  be  controlled 
again).    The  clamps  are  left  in  plače  for  from  2  to  4  days. 

At  the  Mayo  Clinic,  when  a  clamp  is  to  bc  reinoved — usually  at  the  end  of  48 
hours — it  is  simply  opened  without  being  displaccd.  Should  bleeding  occur,  the  clamp 
is  closcd  again.  The  ehances  of  catching  the  bleeding  point  are  better  by  this  than 
by  any  other  method.  If  no  bleeding  ensues,  the  opened  clamp  is  gently  removed  at  the 
end  of  12  hours. 

Instead  of  a  clamp,  an  elastic  pediclc  ligature  may  bo  used,  which  is  tested 
thoroughly  before  applying.  The  crossed  liinbs  are  sccured  by  a  heavy  silk 
thread,  the  ends  of  which  are  left  long  so  that  they  lie  upon  the  skin,  At  the 
end  of  3  or  4  weeks,  if  the  ligature  has  not  come  away  of  itself,  thc  silk  niay 
be  gently  pulled  upon. 

CONTBOL  OF  OOZING. — Elevation  and  the  actual  cautery  have  becn  spoken 
of  above.  Compression  by  gauze  is  another  widely  used  method,  e8pecially  con- 
venient  in  hemorrhage  from  hollow  organs,  such  as  the  rectum,  bladder,  and 
uterus.  If  there  is  moderate  oozing  from  a  superficial  wound,  it  is  only  neces- 
sarv  to  remove  ali  of  the  gauze  except  thc  laver  actually  in  contact  with  the 
wound,  and  then  apply  plenty  of  fresh  gauze  and  a  good,  firm  bandage  or 
binder. 

If  wound8  of  the  veins  cannot  be  convenientlv  controlled  by  other  methods, 
the  hemorrhage  will  stop  and  they  \vill  heal  after  simple  compression  by  gauze 
packings ;  this  naturally  entails  the  disadvantage  of  healing  by  granulation  in- 
stead of  by  primary  union  (for  example,  injury  of  the  lateral  sinus  in  mastoid 
operations). 

Adrenalin  is  frequently  employed  as  a  hemostatic  after  operations  about 
the  eye,  ear,  noše  and  throat. 

In  abdominal  surgery,  compression  of  oozing  surfaces  with  flat  pieces  of 
fascia,  muscle,  fat  and  peritoneum  has  becn  used.  The  omentum,  if  accessible, 
is  best  for  this  purpose,  because  it  does  not  undergo  connective-tissue  cliange 
and  is  least  likely  to  give  rise  to  dense  adhesions. 

In  oozing  from  bone,  especially  in  craniotomy,  bone  Avax,  softened  and  ap- 
plied  like  putty,  is  of  great  convenience.  If  this  is  not  available,  crushing  or 
gently  hammering  the  adjacent  bone  into  the  mouth  of  the  bleeding  vessel  will 
stop  the  hemorrhage. 

For  oozing  from  the  brain,  very  hot  saline  irrigation,  hot,  wet  cotton  swabs, 
and  bits  of  muscle  tissue  (taken  from  the  adjacent  temporalis)  are  ali  effica- 
cious. 

For  controlling  arterial  heniorrliago  in  inacossiMo  loralitios.  TTnrvov  Cushing  ušes 
small  silvor  elips  loft  in  situ.  Extract  of  linifr  tissnc  is  thc  most  potont  local  hemo- 
static wo  havo.  In  America  it  is  eall(Ml  ^*Tbroml>okinas(s"  in  Kuroiu-  *'Coagulin- 
Kocher-Fonio."  It  must  be  applied  direotly  to  the  mouths  of  tho  bleeding  vessels;  it 
is  used  by  Kochcr  in  parenchymatous  oozing  during  goiter  operations  and  is  find- 
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spread  adoption  in  t  h  is  pountrj.    It  is  said  to  he  expensire,  and  I  a  m  unable 
to  si^ie  how  long  it  kecps  witliout  spoiliiifs:. 

The  oozini^  of  liemophiliacs  h  best  coiitrolled  by  subciitaneons  or  intriivenoua 
administration  of  iiorraal  (horse  or  rabbit)  serum  or  human  blood  (see  section 
on  Bile  Passagi^a). 

W01TND8  OF  LAKGE  VE8SEL8. — Id  cases  Avhere  fomierlj  ligation  wm  the 
ouly  way  out  of  thc  diificultv,  wo  are  novv  able  to  repair  the  dainage  bj  means 
of  the  Carrel  siiture.  If  the  neces8ary  armamentarium  is  not  at  hand,  in  the 
čase  of  an  arterial  \vound,  Hgatiou  wlll  havc  to  \m  done;  witli  vcins,  becuuse  of 
their  more  flexilile  \val!s,  it  often  is  possiblc  to  elose  wounds  witii  a  lateral 
ligature,  with  a  rcsulting  stenosis  instead  of  occlusion. 

TRANsrnsioN 

l^^fSlIfllusion  tiia.v  hv  iisetl  to  strenpthou   the  paticnt  bcforc  operation  for  intemal 

nevrUnge    (bleedinK    duodenal    ulut^r,    nipturcd    ectopic!    prcputnic^).      Unlike    in- 

tra\*enou8  saline  infusion,  it  may  he  started  hefore  the  b!cei!ing  po  i  nt  has  been  seized, 

and  it  tnny  keep  thv  patient  ahve  until  that  aot  has  been  jieeooiphshed.    It  is  also  most 

useful  in  combatinp  tlie  8eeon<lary  oollapse  etnninj^  on  sevend  hours  after  operation. 

I  In  cnses  where  this  is  8uspe<.*teth  do  not  wsiit  for  the  oceurrence  of  symptoms  before 

[»tarting  the  tranisfu^sion.    It  is  the  best  remedy  we  have. 

(For  furthcr  details  see  Treatment  of  8hcHi'k,  ali^o  Voh  1,  Chap^  VIIL) 

STJiri-LATlUN  OTIllvIi  ThAN  TKANSFimtON 

This  IS  iiuilined  nndrr  Trjitniiatir*  Shock :  Under  no  circumstances  is  any 
ttimulation  to  be  administered  until  the  bleeding  has  been  controlled ;  before  that 
tirne,  while  such  measures  niay  improve  the  quality  of  the  pulse  for  a  short  while, 
tliey  only  iacrease  the  bleediiig:  and  hastea  the  patienfs  death. 


EOUTINE  TREATMENT  OF  TJNCONSCIOUS  OR  PARALTZaSD 

PATIENTS 


In  nnnmftciona  or  parulvzed  patients  prevention  of  bed-sores  and  of  over- 
distention  of  the  Idaddcr  are  the  2  pointa  of  the  ^eatest  immediate  importance, 
leaving  aside  the  question  of  stimnhUion. 

In  theso  casea  one  has  to  do  the  patient'a  thinkiiii^  for  him.  Ile  mnst  be  kept 
wonn,  If  the  brd  elotlieis  are  rtlipijint;  off,  tliev  nmst  be  rephieed,  The  hot- 
water  bottlea  or  ba^a  nnist  not  bo  allovved  t*»  bnrn  binh  The  bed  eh^tlies  ahoiitd 
not  be  drav^^n  h»i  tii^htlv  Hnit  tliev  canse  pressiire  n|inn  t!ie  toes;  a  wirc  areh  ia 
the  safest  \vay  nf  prev(*ntin^  tli  is. 

Prevention  of  Bed-sores,— Tlie  prevf^ntion  of  Knl-sores  is  summed  up  in  2 
phraaes:    Avoidance  of  prolonged  presanrt^  and  scnipnlous  cleanliness,     Tb^ 
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locations  Avhere  Jeinibitus  is  most  apt  to  form  are  ovcr  thc  shoulder-blades, 
sacnim,  coccyx,  trochauters,  liecla,  and,  rarclv,  tlio  occiput.  A  water-  or  air- 
bcd  is  tlio  best  device  for  preveiiting  pressiire  upon  tho  skiii  ovcr  these  points ; 
tho  bed  is  fillcd  just  enongli  to  support  the  patient  upon  a  soft  cusliion.  If 
a  w'ater-bed  is  not  available,  tlie  pationt's  ix)sition  miist  be  ckanged  every 
hour  or  so.  Tliicklv  padded  rings  keep  the  skin  ovcr  tbe  bony  prominenccs 
from  beiug  pressed  upon.  Onlv  t(X)  frequently  does  ono  find  that  the  size  and 
thickness  of  the  riu^rs  have  not  been  A-aried  to  suit  the  individuars  conforma- 
tions,  and  \vith  thc  rings  in  plače,  the  skin  ovcr  the  hecl  or  sacnim  is  stili  in  firm 
contaet  with  the  bed. 

Bed-sores  develop  much  sooner  if  the  skin  which  is  being  subjected  to  pres- 
sure  is  macerated  \vith  urine  and  feces.  Consequently,  after  every  movement  of 
the  bowels  or  passage  of  urine,  the  soiled  skin  should  be  gently  washed,  dried, 
rubbed  with  a  little  alcohol,  dried  again,  and  then  powdered  with  sterile  talcum. 
At  least  once  a  (lay  the  entire  skiu  should  be  treated  in  this  fashion.  If  the 
skin  becouies  verv  drv,  it  should  be  rubbed  with  vaselin,  cocoa  butter  or  lanolin. 

The  Treatment  of  Bed-sores. — Should  a  local  dccubitus  actually  form,  it 
must  be  carefully  watched  for  thc  first  signs  of  pus  format  ion.  The  dead  skin 
should  bo  trimnied  away  at  its  center  even  beforc  demarcation  has  occurred,  in 
order  to  allow  frec  escapc  of  secrctions.  If  thc  dccubitus  is  small,  and  the  sur- 
rounding  skin  is  not  acutely  inflamcd  (suggesting  accumulation  of  pus  beneath 
the  skin),  it  may  simply  dry  up  and  soparate  in  due  course  of  time.  This  is  ex- 
ceptional.  As  a  rule,  the  entire  thickness  of  the  skin  is  involved  in  the  necrosis ; 
pus  forms  beneath  the  slough,  which  eventually  separates  from  the  living  tis- 
sues,  leaving  a  crater,  at  the  bottom  of  \vhich  the  deeper  structures  often  lie 
exposcd  (fascia,  bone).  Besides  keoping  the  affected  arca  frec  from  pressure, 
thc  treatmont  is  that  of  any  ulcerating  \vound,  namoly,  stimulation  of  granula- 
tions,  cleanliness,  etc.    Superficial  seijucstration  often  follo\vs  exposure  of  bone. 

Čare  of  the  Bladder. — rktentjon. — With  proper  regard  for  strict  asepsis, 
it  is  possible  to  catheterizo  at  regular  intcrvals  for  months  and  even  year8  with- 
out  having  the  patient  acquire  cystitis.  This  is  a  coninion  experience  in  privato 
practiee;  unfortunately  it  is  rare  in  hospital  wards.  Thc  proper  method  for 
catheterization  is  described  in  tho  s(^ction  on  the  rrinary  Tract  (page  27). 

Where  one  cannot  do  each  catheterization  oneself,  and  \vhere  the  asepsis  of 
those  wli()  would  then  be  called  upon  to  perfonn  it  is  questionable,  it  may  bc 
safer  to  ostablish  a  suprapubic  fistula  from  the  very  beginning,  or,  simpler  stili, 
to  punctui-(»  the  bladder  with  a  trocar  tlirough  which  a  pormanent  Pezzer  cathe- 
ter  (Fig.  :>)  is  inserto<l,  tho  trocar  being  then  with(lrawn  (Edwin  Beer). 

]XC0NT1NKNCE  OP  TIRJNE.-  -If  tlie  overdistendcd  bladder  has  leaked,  i.  e., 
if  then*  is  dribbling,  siniply  tie  a  urinal  in  plače.  Tt  is  unnwessary  to  attempt 
further  eni])tying  of  the  bladder  by  prcssiug  upon  eitlicr  side  of  the  abdominal 
tumor  it  fornis. 

1NV0LUXTAKY  URlNATlON.— Involuntary  urination  in  the  male  is  not  par- 
ticularly  troublesome,  because  a  urinal  can  bc  ticd  into  plače.     In  females  it  is 
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alinost  impossible  to  keep  thv  adjacent  skin  elcan  and  drv  imlef^s  a  permanent 
catheler  is  used, 

CYST1T1S. — The  treatment  of  cvstitis  is  dcscribed  in  detail  in  the  section  on 
llie  uri  na  ry  tract. 

Čare  of  the  Bowels ketentiox  of  stool.  — In  ease  a  dailv  enema  has 

111»  effeet,  it  niay  be  wortb  whi!e  to  try  a  došc  of  pituitrinj  after  tirst  uiaking 
gure,  bv  digital  examiuation,  tbat  na  fe^^nil  iinpaction  exists.  (See  Čare  of  Ali- 
mentarv  Tra(*t ) 

INVOLUNTAEY  DEFECATION. — Tnvohmtarv  dcfecatioiis  can  uftcn  bc  con- 
trolled,  for  tiie  tirne  being,  hv  clcaring  out  the  large  intestinc  with  an  enema. 


Fig.  3. — Types  of  PfiiJStR  Catbbteh.     (After  Kellcy.) 

Make  siire  that  the  pre^enee  of  *Ad  niaši>cs  <d'  fvve^  filllng  the  hirge  intcatiue  is 
not  caiiaing  the  diarrhea  (*'paradox  diarrhea").  Probablv  more  cnergetic  meas- 
ures  than  a  siniide  i-ucina  will  liavo  to  be  ii8ed  to  corret^t  tliis  eondition. 

Čare  of  the  Paralyzed  Limbs. — Tbe  paralvzed  lindis  are  giveii  dailv  massagc. 
The  »lightest  tendencv  tuvvard  fonnation  of  contraftnrea  is  eountenieted  bv  auit- 
able  splints  or  othor  nrtbopodic  nicasures,  Tbero  is  mucb  to  be  suid  about  the 
oleetrical  treatment  of  paralvzed  or  weakencd  muscles,  but  space  docs  Eot  perniit 
goitig  iiito  tbe  details. 


FOWLER'S   POSITION 

If  the  patient  is  giveu  a  back  rest  nr  if  tbe  lied  is  actuallj  elevated  high 
enough,  thcre  is  alwavs  a  tendenev  in  slble  dn\vn,  To  eorre^t  tliis,  varioiis  snp- 
pi»rta  for  tbe  tbighs  bavr  been  d*  \  isiod.  Vov  institntions,  thc^  pernianent  invest- 
iii«*nt  in  a  nniiiber  of  (ijitt*li  UvAh  (Fig.  4)  <»i%  wlint  is  <-lioap«'r  and  ot|Hallv 
cffecti%'e,  Mixter  supports  (  Figs.  5  aiicl  Vi),  is  to  be  m-onnnendotb  t)u  the 
dcr  httijd,  in  private  praetice»  ospeciallv   in  tbe  eunntrv,  one  inust  iinpro- 
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Flt).  5. — MlKTER  F  RAM  8. 


FlO.  6,— MlXTEtt  Fhamk, 
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vise  with  the  materials  at  liand.  Wicther  tlie  bed  is  elevated  3B  in.  at  the  head 
or  18  kept  level,  a  turnej  over  eliair  lieing  used  tis  a  baek  rest,  in  eitlier  case» 
the  thighs  need  support.^  Tlie  aecompanving  figure  (Fig.  7)  show8  how  this 
can  l>e  flone  bv  lueans  <>f  a  lengtli  of  elothes  line  aiid  a  folded  pilIow. 


Flti-  7. — PlLLOW  AND  ROPB   AftftANOBMBNT  TO    pREVENT  PaTIIJNT'«  SLTPFrNG   DoWN  WHEN  HxAD   OF 

Bed  IM  Elevatei). 

See  to  it  that  tbere  is  nnt  too  iiiueh  pressure  on  tlio  posterior  aspect  of  tlie 
thighs;  most  of  the  weigbt  sbould  be  borne  by  tbe  buttocks  as  i  o  sittuig. 

A  stirnip  simpended  o  ver  tlie  bed  is  of  great  convenience.  By  graspiiig  it 
the  patient  is  able  to  raise  hia  bodv  and  to  turo  witb  rniiiimuin  etTort. 


CAEE  OF  THE  TniINARY  TRACT 


The  Postoperative  Urine.^ — Transient  albumimiria  wit!i  a  few  graniilar  and 
hvaline  caata  m  the  riile.  Piis  cells  or  miiciis  are  of  no  significance  in  the  urine 
of  a  female  patient  unless  present  in  n  eatbeterized  specimen.  Sugar  iu  the 
urine  cif  lactatiiig  women  is  iiothing  abiioniial. 

Betention  of  Uriae.^ — Needless  to  Bay»  every  iion-instnimental  means  at  our 
comiuand  »hould  be  tried  before  eatlieterizing  a  patient.  Among  tbese  are:  (1) 
trarmih  fo  fbr  uhdomen,  (2)  emiiiijhi(j  the  rf^cUun  %  an  etiema,  and  (3)  change 
of  poaturf^.  Manv  <jtberwise  perfeetlv  bealthv  woriien  are  unable  to  void  when 
Iv  ing  flat  iipoii  tbe  bnc*k.  RolI  the  patienta  over  on  one  side  or  on  the  abdoinen 
and  Icrf.  tbem  stny  tbere  fnr  ati  bfiur  or  so.  or  altc>w  thein  to  sit  up,  if  poesible. 
fcrtain  operator«  aweril>e  the  freipieiicn^  uf  p<)atopenitive  reteiition  of  urine  after 

*  Raising  the  foot  of  the  Led,  wlnvri  fi  back  reat  ifl  used,  helps  a  Httle  in  ki?eping  tbe 
pftti^ut  fram  sli  din  g  dowa^ 
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operatious  for  liemorrhoids  to  tlie  pressiire  of  the  anal  cannula  against  the 
prostate;  coiisc(iiiently  thcy  discard  the  cannula.  Other  surgeons  have  sueh  a 
heniorrhoid  patient  fret  np  and  walk  slowly  aroiind  the  bed,  siipporting  himself 
bv  the  bed  franie.  (4)  The  psychic  effeci  is  to  be  reckoned  with.  If  some  pa- 
tients  are  left  alone  and  unobscrved  thev  will  void,  Avhereas  if  one  stands  by  and 
encourages  tlieni,  tliev  \vill  not.  The  sound  of  running  water  is  often  helpful. 
Franke  has  sn^^ested  that  the  (5)  injeclion  of  15  to  20  c.  c.  of  glycerin  in  the 
urethra  and  bladder  will  frecpientlv  caiise  the  patient  to  void.  This,  however, 
is  (piite  painfnl  and  disagreeable. 

Catheterization  in  the  Male. — ^^ipe  off  the  glans  and  thoroughly  irrigato 
the  anterior  urethra  with  some  antiseptic  sohition.  Tise  plenty  of  hibricant; 
pass  the  sterile  eatheter  with  a  storile  pair  of  forceps,  not  with  the  fingers.  If 
difficultics  arise  and  the  hand  nuist  be  used,  use  rubber  gloves  rather  than  the 
bare  hand.  If  sterile  rubber  glovos  are  not  available,  a  clean  pair  of  rubber 
gloves  can  be  practicallv  sterilizcd  by  drawing  theni  over  the  hands  first  and 
then  scrubbing  in  soap  and  verv  hot  Avater  for  a  few  minutes,  and  immersing  in 
1 :  500  bichlorid  for  a  minute  or  2. 

Emplov  the  utmost  gentleness  in  passing  a  eatheter  to  avoid  making  falsc 
passages.  In  certain  prostatics,  even  a  woven  eatheter  is  of  no  avail  and  a 
eurved  metal  catlu^ter  must  be  omploved  to  obtain  an  entrance  into  the  bladder. 
]\rake  a  suprapubie  puneture  rather  than  inflict  additional  trauma  in  vain  at- 
tempts  to  enter  a  strictured  or  inflamed  urethra.  (For  the  treatment  of  cy8- 
titis,  sec  ehapter  elsewhere  in  this  work ;  see  also  Čare  of  the  Bladder  in  the 
Treatment  of  Unconscious  or  Paralvzed  Patients  in  this  ehapter. 

Catheterization  in  the  Female. — The  labia  minora  are  held  apart  (and  kept 
so  durin^  the  whole  procedure;  should  thev  fall  together,  the  preliminary 
cleansing  must  be  repeated),  the  meatus  is  cleansed,  the  urethra  is  irrigated,  and 
thon  a  well  lubricated  eatheter  is  inserted  in  the  bladder.  The  tip  of  the  eathe- 
ter should  touch  nothing  until  it  engages  in  the  mouth  of  the  urethra.  That  por- 
tion  of  the  eatheter  which  is  to  come  in  contact  with  the  urethra  should  not  be 
touched  by  the  instnmient  or  the  hand  which  is  passing  it. 

If  retention  occurs  again,  aH  the  indirect  means  should  be  tried  once  more 
before  resorting  to  catheterization.  Postoperative  cvstitis  is  usually  amenable 
to  frequent  bladder  irrigations  with  mild  antiseptics  such  as  oxycyanid  of  mer- 
curv,  1  : 5,000,  or  pemuinganate  of  potash,  1 : 5,000,  to  be  supplanted  later  on 
by  Solutions  of  sil  ver  nitrate.^ 

The  management  of  a  pcrmavent  eatheter  will  be  discussed  in  the  special 
section  dealing  with  postoperative  treatment  of  the  urinarv  tract. 

Suppression  of  urine  is  treatod  bv  the  usual  medical  means.    If  these  are  of 

*Silvpr  nitrat«'  sohition  must  hc  nia<lo  u})  witb  <listill<Ml  wat«>r  and  must  be  kept  in 
brovvn  bottlos,  profprablv  in  a  dark  [»laco,  to  <1elay  tho  »lisinto^ration  of  the  silver  salts 
as  lonj;  as  i)ossibb\  If  storile  \vatrr  is  umul  instra«!  of  distillo«!  watt>r  the  sohition  has  an 
opalcscont  or  niilkv  liuo  tlopendin^  upoii  the  «h'KToo  of  its  concontration.  This  color  is 
due  to  precipitation  of  the  silvcr  salts  bv  the  solids  in  suspension. 
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no  avail  in  aciite  pareiichviiiatniis  iiephritis,  the  kidrievs  are  decapsnlutod  or 
even  split  wide  op*"H  (a  prof*edurc  t»f  doiibtful  utilitj  iu  niy  opinioiL — Editor). 
(See  Treatnient  of  Kreujia,  page  123.) 


ADMINISTEATION  OF  WATEE 

ThiTst  is  one  of  tlio  chief  coniplaints  <rf  the  patieiit,  \vho  haa  j  ust  bcen  oper- 
at<?d  upon,  and  it  cannot  l>e  Tt'litn'o(l  liy  aliovviiiii  liim  tu  drink,  as  tliis  inerely 
fiUs  tht*  »trimacb  and  inoreast^s  tlie  naušca.  Iiiiismiicii  as  tlie  svHtom  is  ineapablo 
of  absorbing  water  taken  in  Ibt*  nsual  way,  in  npitu  r^f  its  prossing  ntMHl  fur 
fluids,  various  otber  metbods  are  cniplojed  for  etfecting  absorptifin  r>f  \vatcr. 

Enterocly8i8. — Tbe  nse  of  normal  aalino  snlntion  lia.s  falloii  off  sineo  it  wa3 
found  tbat  plain  watcr  ia  aa  \vell  toleratod,  as  qnickly  absorbed,  and  relieves 
tbirst  more  efft*ctually  tlian  saline  soliition.  A  patieiit  jiist  after  operation  noctk 
water,  not  aalt.  Tbe  \vatcr  may  be  adminiatered  (a)  an  mi  rnrmtt  (io  bn 
g-iven  slowly)  or  (b)  by  tbe  Murphif  drip  melJtod. 

Innumorable  niudifmitidnH  of  .Miirphy's  (vriginal  nietliod  exist.  Tbe  esseii- 
tial  priiieiples,  bowevcr,  reniain  iincbangcd.  In  spit«;  <»f  its  wid<\spiTad  adrtp- 
Llion,  one  stili  sees  iiaproper  tecbiiie  frer|iiently  leading  to  nnsatisfaeb»rv  rcsnlt^i. 
flenee  the  frillHwinor  reniarks  Htn-ni  in  nrder: 


Altlioiiifli  tlio  l»ottr»ni  ni  tlie  rrservtiir  sbrviild  Tip%^er  bo  more  tliaa  6  in.  abovc  the 
1ptc*J  of  t}it'  jiiial  oriticc*  (that  nientis  tliat  tlie  p  rešita  uro  in  tbo  birtr<'  iiitestiiip  miij^it  not 
Kvvei}  tliat  of  a  co)ynni  of  ivutcr  12  iiL  liif-di),  ,vet  hi  nioiiy  linsjntjd^^  ono  sjcpr  tbo  con- 
tiner  2  ar  H  ft.  nbuvt'  tho  luitiont^H  be<L  Tlilt*  is  far  too  high.  Mai»y  pcMjplc  bold  to 
the  mistaken  notion  tbat  U  tbe  water  flows  Jrop  by  drop,  the  ]ieip:bt  of  the  reservoir 
itt  inuaatiTiftl^in  other  words,- that  tbe  rato  of  llow  will  delermiiie  the  nltiniiite  pres- 
SutiK  \\atvT  finds  its  own  level;  if  1  of  2  eontniiiers  r'onnei>t.ei1  hy  ii  tuhe  i«  tilh>e!  with 
^,Water,  the  watcr  will  flo\v  tbroti|jrh  the  tuhe  ontil  tbe  prc^s^uro  is  et|unl  in  both.  If 
tbi*  level  of  the  eoritainers  h  tu»w  ehjuipi^tb  Jnul  tbe  lower  conlaiiier  is  a  ektneil  eliatiiber, 
waUT  win  flDW  in  and  eoinpresa  the  air  In  tbis  cbamher  antil  the  jjressiire  is  i^innl  to 
tbut  uf  the  hei^ht  of  the  eoluniii  of  water  which  biia  heeii  establinhet].  Thia  eciuidiziii|;c 
of  preBsure  will  take  n  few  momenta  jf  tbe  tuhe  eoimeetiog'  the  2  ve&sels  ia  large,  wbile 
if  il  i(<  smnlb  the  procesa  niitnnilly  i«  loii^Tcer,  A])i)ly  this  prinrii>h*  to  proetoelysia.  If 
waUT  fnan  ri  ri'8ervoir  plaeed  2  or  ^  ft,  ahove  tlie  patient,  rniis  throuKh  a  fair  sized 
tube*,  the  tNilon  h  over<l istem h^d  in  a  few  momenti« j  if  throagh  a  eaiiilhiry  tuiie,  dri»p 
b.v  drop,  tbe  overdistention  is  more  grudual  bat  none  the  less  snre.'  Grud»ml  over- 
distrntion  is  much  k*8.s  apt  to  evoke  peristalsis;  benee  muny  patients  rettiin  their  ia- 
fti:iion  in  spite  of  its  impropt^r  ndmitiistnition.  Many  i>thers,  hovvever*  exi>el  the  wftter. 
A  vcry  simpk*  mothod  uf  eiit«  roelysis  in  to  hent  phtiii  tap  wuter  to  100^,  jdaee  it  in 
a  proviously  warmed  thrrmos  iKtttk**  wlii<4i  has  L*  holeš  in  the  eork  tbroii^di  one  of 
which  is  an  air  tube  reaehing  to  the  iKjttcjm,  and  thrcHiy:!i  the  t>lher  a  wliort  ontlet  tuhe; 

*  Montlon  of  the  rate  of  abaorplion  hy  the  intc^Htinal  mucosa  is,  for  the  sake  of  sini- 
plifying  thr  nrjjumeiit.,  piir|ioHoIy  uniitteil. 

'  If  Afi  ur*Iiiiary  tUnnhe  bajf  or  eneiiio  ciin  is  us*'4,  iiiHolatloa  is  iniirh  ]vsb  pt»rfei*t  thoii 
With  tho  theriiios  Imttle,  Tlie  llniH  t-an  Hafelv  he  krpt  iit  1  ni*'  F.;  by  tht^  tirae  it  rcarh«is 
the  rectuai  ho  mm-h  heat  hnn  bi3Pii  loxt  thftt   ao  haria  ran  rome. 
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invert  the  bottle  at  a  level  of  about  IV^  ft.  above  the  bed,  and  then  connect  the  outlet 
tube  with  a  fine  rubber  catheter  inserted  3  to  4  in.  in  the  rectum.  A  pineh  eock  regu- 
lates  the  flow  to  a  drop  i)er  second. 

Whenever  possible,  after  the  catheter  is  once  inserted,  do  not  withdraw  it 
as  long  as  the  proetocljais  is  reiiiiired.  At  the  proper  tirne  (usually  at  the  end 
of  2  hours)  stop  the  flow  by  appljing  a  second  clamp  to  the  tube  without  dis- 
turbing  the  original,  carefullv  adjusted  clanip  which  controls  the  rate  of  flow. 
After  a  paiise  of  2  hours,  the  reservoir  is  refilled  and  the  clamp  is  removed,  re- 
establishing  the  properly  regulated  flow  without  disturbing  the  patient.  Of 
course,  this  principle  does  not  hold  when  some  other  procedure,  such  as  giving 
an  enema,  is  to  be  carried  out. 

The  Murphy  drip  is  exeellent  for  thirst,  nausea  and  distress  following  general 
narcosis.  If  the  infusion  is  started  as  soon  as  the  patients  are  brought  to  bed,  by  the 
tirne  they  awake  from  the  first  postoperative  sloop,  they  are  infinitelj  more  com- 
fortable  than  exaetly  similar  cases  which  have  received  no  fluid  in  this  manner. 

Moderate  distention  oocasionallv  follows  prolonged  nse  of  the  Murphy  drip. 
Formerlj,  when  rectal  tips  of  fairly  large  size  were  being  used,  the  gas  and 
fluid  from  the  large  intestine  were  allowed  to  escape  by  simply  releasing  the 
cock  on  a  V  conne<*tion  interposed  on  the  supplv  tul)e;  with  the  fine  catheters 
used  at  the  present  tirne,  this  is  not  feasiblc,  and  an  enema  must  be  given  instead. 

Subcutaneous  Infusion:  Hypodermoclysi8. — When  the  patient  needs  water 
and  the  establishment  of  proctoclysia  is  contra-indicated — for  example,  after 
suture  of  the  large  intestine — hvpodennoclvsis  is  tlie  next  availablo  method.  At 
best  it  causes  the  patients  a  good  deal  of  pain. 

Although  normal  saline  solution  is  customarily  used,  it  might  be  worth  while 
to  ascertain  whether  plain,  storile,  fre8hly  distilled  water  does  not  possess  the 
same  advantages  subcutaneously  that  it  does  when  given  per  rectum.^ 

Sites  for  subcutaneous  adminiatration  are  the  axilUe,  inner  aspect  of  the 
thighs,  and  beneath  the  brcasts.  Not  more  than  15  oz.  can  be  given  in  any  loca- 
tion.  Massage  hclps  to  spread  the  fluid  imder  the  skin;  needless  to  say  it  in- 
croases  the  existing  pain  a  good  deal.  On  account  of  the  soreness  left  after  the 
solution  is  absorbed,  it  is  bctter  to  use  one  spot  after  the  other  for  injections, 
to  avoid  giving  the  aubject  more  pain  than  is  abaolutelv  necessary.  Schoute 
(9)  suggests  injection  of  the  prcvcaical  spaee  of  Ketzius;  this  is  said  to  be  pain- 
lesa  and  secms  worthy  of  trial.  People  who  have  recently  become  thin,  and 
whoao  skins  are  consequently  lax,  suffer  less  than  others.  Sharp  needles  hurt 
less  than  dull  ones. 

The  reservoir  mav  be  raised  as  high  as  4  or  5  ft.  above  the  patient  to  facili- 

^I  have  bcon  informed  (personal  oommunication)  that  in  scveral  German  dinics  plain 
water  has  been  used  for  proctocly8is  as  woll  as  for  subciitaiieoiis  injection  (not  intra- 
venoua)  for  the  past  year  or  two,  although  nothiiigr  regarding  it  has  been  published.  Grape 
sugar  (see  Troatnient  of  Ureniia)  was  emplove«!  in  the  subcutaneous  injections  with  ex- 
ceUent  result.    The  absence  of  salt  in  the  Mibcutaneous  infusion  did  not  increase  the  pain. 
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ftte  the  flow.  The  fluid  in  the  contaiiier  is  kept  at  lld'^  F.  Upon  withdrawal 
of  the  needle,  the  pimctiire  is  eovered  witb  a  sniall,  tliiek  compress  of  ^auzc,  the 
sizf?  iif  a  postagt-  štaiiip,  lifld  In  pljifi*  hv  2  vr*rv  iiarnjw  strlps  <if  adliosive.  If 
hniad  pieees  of  adhesive  aro  iipplicd  and  proseiitlv  reinuved,  the  skiii  qnickly 
bec-otiies  raw  and  sore,  while  if  narraw  strips  are  used,  aiid  are  Inoseiied  with 
benzin,  tlie  skin  remaiiis  in  gm>d  ennditioti  and  the  mirne  apot  nuiv  he  used  a 
number  of  times,  ITpon  the  linihs  a  handa*r<*  should  l>o  nsed  iiistead  <>f  adhesive. 
Samo  aiithorities  recomnicnd  a  oontinuous  hvptKlennoolvsis  siniilar  to  the 
fBteroclvsis — 1  drop  per  seeoiuL  Tlie  advantage  clainied  is  certain  absorptinn. 
IntravenouB  infusion  is  ta  he  imed  only  in  ease  of  slioek  or  Iieinurrhage.  It 
is  the  most  rapid  methud  of  fiirnishing  iin id  to  the  hodv*  Its  use  in  uremia  is 
deseribcd  later. 

If  too  miieh  water  is  absorbed  by  anv  of  the  foregoing  metliods,  a  general 
hydreniia  wiil  take  piace — -thcre  is  subcmtaneons  edema  in  various  parts  of  the 
bodv.  WithhoUling  \vater  fnr  a  f(^w  hmirs  ia  ali  that  is  neeessarj  nnder  sneh 
conditiona. 
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Piilse, — Tlie  ipialitv  and  the  regiilaritv  of  tlie  pnlse  are  of  far  greater  itn- 
portance  than  the  rate.  The  pnise  aKvavs  lteeiune.s  weaker  as  snon  as  the  anes- 
thetie  h  stopped,  hiit  aH  long  as  the  patient^s  eolor  remains  good,  tlie  apparent 
weakness  of  the  pulso  shonld  not  cause  ahirin.  The  l)ehavior  and  signifieanee  of 
the  pnlse  in  shrK-k  and  in  heinnrrhage  nre  treated  in  disenssing  those  eanditions. 

HEAHT  FATLITRE  (DEC0MPEN8ATI0X)  WlTn  RESPIRATORT  8YMPT0MS. 
— llerc  the  rapiditv  and  irrcgnlaritv  of  the  pnlse  attraet  leas  attention  than  the 
atriking  dvHpnea,  cvanosis,  and  ralea  heard  thron,irlu)iit  hoth  hmt^. 

With  pnlmonary  svmptoms  oecurring  in  the  first  24  honrs  heart  failnre  is  to 

suspeeted  ratber  than  pneiunonia.  The  latter  rarelv  develops  before  the  sec- 
ond  dflV. 

In  the  fnllowing  instanee  the  hrad-down  postu re  sermcd  to  l>e  of  j^reat  bencfit. 
Th**  patient,  a  yoiiiip  prize  fi^htrr  of  19,  diil  not  reart  wp11  iifter  operation  for  hetnor- 
rhoids  (Kher  ancsthr^ia).  Kis  pulsc  reninincd  weiik  anrl  rapidi  tind,  about  3  hours 
after  operation,  he  developed  sunite  ffetiertd  i>uhnopnry  edenm  with  mueh  cjanoais. 
The  foot  of  the  lied  liad  i>opn  niisefl  ubout  I H  iti.  Ihh^usc  of  his  iippiirently  shocked 
eundition,  and  it  vva«  ijoti<r»CMl  thnt.  l{ir^'o  qiijintities  of  t-loar,  tbiii  miiciis  and  serum 
druint>d  awny  throuph  tho  uoge  and  niouth.  ITnder  tho  adniinifttration  of  ^oneroita 
dnin*s  of  nH»n»bin  and  atmpiii  tho  ralr«  subRirloH,  the  rlisrhiir^c  of  ^eriim  and  niueus  by 
moiith  e<*ii»i»d,  tbf  hf^art-s  action  improverb  and  by  noxt  niominfr  tho  patient  seemed  as 
w<>H  a«  ev#>r,  Tlii>*  f>lij^r-rvotron  wns  rnadt*  by  Dr,  Charlp^  Koeni^sberirer  of  tho  ^ft,  Sinni 
Hot^pital  Interno  StaflF. 

In  the  np^ivl  or  in  thoso  with  biph  tonsion,  snHi  a  low^rin^  of  the  bead  is  fraiifrbt 
dnngrr  of  cerohral  boniorrhajjo;  bore  phlehotomy  niay  be  of  the  greatest  service. 
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Phlebotomv  is  indicatod  in  eardiac  dccompensations  at  aiiy  tirne  of  life 
\vliicli  do  not  prove  amonable  to  the  euatomarv  mcasures. 

II KART  FAILURE  WTTH  ABDOMINAL  SYMPTOMS. — Sudden  failure  of  the 
right  lieart  nuiv  sometinies  cause  siieh  rapid  and  extrome  8welling  of  the  liver 
that  tlio  svniptonis  in  the  hopatic  region  over3hadow  ali  others.  There  ia  ex- 
(juisite  ])ain  in  tlio  right  hvp<K»hondriuni ;  rigidity  is  bo  marked  that  palpation 
()f  the  cnlarged  liver  is  inipossihle;  the  dulness,  whieh  mav  extend  to  the  um- 
bilieus,  lias  hvru  interpreted  as  eaused  by  an  exndate  dne  to  aeute  inflamma- 
tion.  The  rapiditv,  irregiilarity  and  poor  qnality  of  the  pulse  have  been  aa- 
cribod  to  shock  from  aeute  perforation  of  the  gall-bladder  or  stomach,  and 
laparotoniv  was  aetnally  and  niistakenly  done. 

If  one  hears  in  niind  the  facts  just  eited  and  considers,  among  other  things, 
the  possibilitv  of  heart  failure,  the  patient  may  derivo  much  benefit. 

Eespiration. — Respiration  may  be  8lowed  soniewhat  by  the  exhibition  of 
morphin.  The  respiratory  movenients  should  bo  as  free  and  unhampercd  as  pos- 
sible.  ()ft(*n  th(\v  are  restricted  not  onlv  by  ehest  bandages  or  restraining  sheeta 
wliich  an*  too  tight,  but  also  by  abdominal  binders,  espeeially  those  put  on  in 
the  (^pcrating  rooni  while  the  patient  is  nneonseions.  It  is  remarkable  how 
proniptlv  rostlessiiess  and  diseonifort  are  relieved  by  simply  loosening  a  tight 
bandage  or  bind(^r. 

IIVPOSTATTC  CONGESTrON.— The  patient  shonld  be  reqnired  to  take  a 
nuniber  of  deep  inspirations  everv  few  honrs  and  should  ehange  his  position 
from  tinu^  to  tinu*.  The  prevention  of  hypo8tatie  eongestion  largely  deponds 
npon  free,  aniple,  respiratorv  niotions  and  fre<|uent  ehanges  in  position,  as  well 
as  upon  a  good  eanliae  action.  Abdominal  distention  must  not  be  forgotten  as 
one  of  the  most  important  causes  of  hvpostatic  eongestion.  \Vhen  the  latter 
condition  is  well  established,  it  nsnallv  goes  on  to  a  speedy,  fatal  termination 
in  spite  of  routine  treatment,  sueh  as  enpping  and  the  administration  of  atropin 
and  various  modes  of  stimulation. 

POSTOPERATIVE  PNEUMONIA. — Treatment. — Once  the  condition  is  es- 
tablished,  the  treatment  consists  in  snpporting  the  patient's  strength,  preventing 
interference  with  respiration  by  abdominal  distention,  and  the  use  of  a  reliablc 
digitalis  preparation  npon  the  slightest  suspicion  of  cardiac  weakness — in  short, 
the  \v(j11  recognized  prineiples  of  medieal  treatment. 

Pkkvkntion. — Ether  nareosis  should  be  avoided  in  subjects  with  bronchitis, 
emphvsema,  eardiae  deeompensation,  ehronic  alcoholism,  and  in  the  aged.  To 
eircumvent  these  obstaek»s  a  number  of  ways  lie  open. 

Tndividuals  sniTering  with  eorvza  or  bronchitis  should  wait  iintil  these  con- 
ditions  have  subsided  before  thev  are  given  a  general  anesthetic.  If  the  opera- 
tion  is  imperative,  (1)  a  preliminarv  injec*tion  of  scopolamin  and  morphin, 
given  an  hour  or  2  before  operation,  brings  tlie  patient  to  the  operating  table  in 
a  drowsy  indiffen^nt  state,  and  the  actual  loss  of  conscionsness  is  brought  about 
bv  laughing  gas — oxygon  nareosis  Cthis  is  Crilo^s  favorite  method)  ;  (2)  in- 
travenous  anc^stlujsia  mav  be  em])loyed  f  at  Kiimmell's  clinic  in  the  Eppendorfer 
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rrankenhaus  in  Hamburg  a  5  por  ceut.  etber — iiormal  saline  stilutinn  is  used; 
in  alcoholies  **i9opi'ar'  iii  nurunil  saliiie  is  iisecl  to  ubtaiu  luss  uf  čou^ioiisness, 
after  which  narcosis  is  contiuued  witb  the  ether  sohition)  ;  lasti j  (3)  local  anea- 
thi^sia  mav  be  used  in  aiiv  one  t»f  its  fonus  (local  intiltration,  bloeking  of  tbe 
iierves  at  some  distanr*o  fnmi  the  \voiiik1  or  evcu  at  tlieir  exit  froiu  tbe  apinal 
canal — para%'ertebral  auesthesia — or  spinal  anestbesia). 

In  certnin  quflrters,  tiotably  on  the  roiitinent  of  Europe,  U  bas  heen  maintained 
tbat  fiostoperntive  pneimn>!iia  ocfiirs  just  as  ofieii  ufter  locul  anesthosia  as  aftcr  gen- 
eral- At  the  flinirs  froiu  whif*Ii  tliese  reports  eiiuiofito,  this  is  doiihtless  the  caae,  but 
that  eertaiii  eontributoiy  fartors  are  prc^ent,  nnist  also  he  borne  in  mind,  The  pa- 
tients  are  laid  upon  the  operatinij  tahle  eovered  only  by  a  sheet;  little  if  any  pro- 
yision  IS  inade  for  keepinp  them  wann  \vhile  the  operation  is  in  pTO|]rress»  and  as  the 

le  operation  takeis  a  little  Itniger  uiuh^r  looal  aiiosthosia  than  under  i^encrjil  narnoaia, 
it  is  not  surprisinir  that  souk*  individuals,  under  such  circumstances,  ac'qiiire  either 
bronehitis  or  even  pneumonia. 

On  the  ecaitrary,  of  reet^nt  jears  the  tendencj  on  tbe  Continent  has  been  to  make 
as  mueh  uee  of  loeal  ane&tht^sia  as  possible  (thiTe  are  praeticollj  no  profc^ssional  anea- 
theti^ts  abn^ad).  At  Wihos'  clinie  in  Heidelberg  ovcr  00  per  cent.  of  the  operations 
are  performed  under  local  anestbesia. 

Genertil  Narcosis. — A  preliminarv  injection  of  morpbin,  gr.  %^  and 
stropiii,  gr.  1/1 20,  lessens  secretion  of  mucus  during  narcosia.  The  personal 
ahilitf/  of  Ihe  aneslhelisi  is  also  a  faetor  of  prime  iniportaiiee  in  prevention  of 
p^jstoperative  pulnionarv  cnjnpHeatiuiis,  It  stinids  to  reason  tbat  a  pcrson  who 
is  canstantiv  givinp  ane^tbetica  will  give  a  smootber  narcosis  thtn  one  who  never 
Iiaš  bad  suibeient  eKjierii-nee  or  wbo  onlv  atbuini.sters  an  niieatbetie  oeeasionally. 

Tho  patient  imisf  hr  kept  warm  before,  during,  and  after  operation. 


Wben  tbe  stomaeb  is  filled  witb  Beptie  niaterial — for  example,  in  intestinal  obstruc- 
tion  irith  feeal  vomitini?  **r  pylnrir  nbstriietioii  with  stapnation^ — ^astric  lava^e  mast 
ilivarinblv  prHX'df  indm-tion  of  iiarfoniH.  If  lliis  h  omittrfh  vomitinpr  is  Bure  to  oeeur 
Uliil  tli**  rink  of  aspiratiou  pneuuiouia  fn*rn  even  tbe  Biiuillest  amounts  of  HUfb  material 
h  VI*  ry  Kreat. 

Oral  Sf'ftsU. — Tbe  pre^^ence  of  carious  teetk  also  predisposes  to  liinir  infec- 
tioru  Ganffrt*tte  of  thv  hiutjs — not  pueiunonia — is  espei-iallv  apt  to  cx»ear  after 
general  iiareo^is  in  peoplo  witb  eariuus  tet*th. 

Intratracheal  imufjlalion  absolutelj  prevents  tbe  entranee  of  forcipi  ma- 
terial into  tbe  traehea  or  bronelii.  It  is  tbe  toost  usefiil  faetor  we  bave  in  pre- 
venting  tbe  oeenrrenee  of  ii  spi  ni  t  Ion  pnennionin* 

After  opcraiion,  the  f<dbjwing  measnres  are  of  nse :    Assnmption  of  a  sitting 

piatnre;  or,  if  Ivin^  dovvn,  freipient  elianii^c  (everv  bour)  from  one  side  to  the 

other;  the  takiiig  of  fre(]uent  deep  inspirations;  lasti  v,  tbe  eKpulsion  of  nnieus, 

tho  presenee  of  wbi(4i  is  8bown  bv  traeheal  rattlini:.    Tbe  pa  in  evokcd  by  eoui^^b- 

ing  oftcn  makea  the  patient  unwilliiiij:  tn  att*Mnpt  to  tret  rid  of  tbe  pblegm; 
4  A 
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morpliin  or  aspirin  may  lesseu  pain  to  such  an  extent  that  the  patient  may  be  in- 
ciuced  tu  expt*etorate. 

Temperatare* — The  usual  postoperative  rise  in  temperature  wa8  mentioned 
in  describiiig  tlie  ciLstomary  (postoperative)  coursc  of  an  iiiieornplicated  easc 
The  heiglit  of  this  rise  large!y  dcpends  on  the  tirne  eouflumed  and  the  amount 
of  traunui  inflieted  at  operation,  and  npon  the  eapacity  of  the  patient's  tissuc 
for  reaetion.  Tiiken  by  themselves,  variations  in  temperature  mean  iiothing. 
Transiturv  h  igli  teiiiperatiire  is  of  no  signiiieancp,  provided  the  patient'3 
general  eondition  ia  good,  and  provided  there  are  110  local  intlaminatorv 
svinptoms. 

Temperature  inay  be  dne  to  slight  infeetion  of  the  wound,  to  aseptic  absorp- 
tion,  to  constipation,  or  to  bronehitis.  If  the  general  eondition  of  the  patient 
reraains  good.  be  careful  to  avoid  dolng  too  mnch.  Do  not  disturb  the  dressings 
of  the  woiind  nnless  there  is  very  gmvd  reason  to  believe  that  infeetion  is  present 
In  the  presenee  of  a  snppurating  woiind,  the  retiirn  <ir  the  continiiatlon  of  fever^ 
generally  indicates  retention.  f 

A  normal  or  snbnormal  temperature  in  the  presence  of  a  reccnt  apreading 
infeetion  is  of  the  gravest  progno.stie  iinport*  Sueh  eases  usual ly  die.  They 
have  no  powers  of  reisistance;  lienee,  they  show  no  reaction. 
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Čare  of  the  Moutli. — In  hospitals  where  the  nnrsing  18  eompetent  there  is  no 
comphiint  abinit  tlie  eouditirm  of  the  patient^s  nionth  and  teeth,  bnt  in  niany 
otherwiBe  first-ehiss  institntions  there  .seonis  to  be  a  gfiod  deal  of  indifferenee  to 
taking  proper  precautions  for  oral  cleanliness.  In  aummer,  flies  may  be  seen 
npon  the  tnoth  hriishes  Ivcpt  fnr  eaeh  patient  alongside  of  h  is  bed.  Often  there 
is  no  provision  for  sterilizing  the  dishes  and  eating  ntensils  of  patients  with 
tonsillitis  or  bronchitis,  and  tlie  spread  of  theae  mahidies  to  others  in  the  same 
ward  is  tiins  favored. 

In  modem«  welbmanaged  institutiom  these  faulta  do  not  obtaln. 

Postoperative  Abdominal  Distention*— Althongh  this  snbjeet  properlv  belongs 
nnder  tlie  sei-tirin  on  tho  al)doioen  in  the  fo!lowing  eliapter,  laparotoniies  form 
BO  large  a  niajoritv  of  operations  at  tlie  present  tinie  tliat,  for  the  reader*s  con- 
veniencp,  the  matter  is  taken  up  at  tJiis  point. 

Distention  nsiially  does  not  begin  until  12  to  24  houra  after  operation. 
promptlv  reeognized  and  properlv  treated,  it  snksidea  in  a  verv  short  tlme.    The 
long  štaiidingj  iinreeni»itized  or  negleetod  eases  are  the  most  iiitraetable. 

Normallv  the  expnl8ion  of  tiatus  re(]nires  a  little  inerease  in  abdominal 
preasnre  to  overeonic  the  resistanee  of  tlio  sphineter.  Tf  tlie  patient  bas  a  fresh 
lapar<itoniy  \vound,  ho  natnrallv  dcM^s  not  eare  to  eontraet  his  abdominal  walls 
and  givc  himself  pain,  lieiico  the  neeessary  pressnre  ia  not  exerted  to  expel  the 
gasea  and  they  accuniulate. 
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The  more  thoroiig:bly  a  patient  h  purged,  or  the  more  drastically  the  lower  bowel 
is  emptied  by  means  of  eneniata  before  opcration,  the  surer  is  such  a  patient  to  suifer 
from  marked  postoperative  distention. 

TREATMENT. — A  fair  sized  reeial  hihe  pasaed  jiist  throuf^h  the  spliincter 
and  allovved  to  lie  in  this  position  kecps  the  luwer  end  of  the  targe  intcstine 
patent  and  ullow8  the  escape  of  gas,  Tiirpeniine  stupf\s  to  the  abdomen  aro  ex- 
cellent  counterirritants  for  evoking  aetive  peristalsis,  If  stupcs  and  the  rectal 
tiihe«  are  of  no  avail,  a  loiv  enema  shonld  ho  given*^  Tf  this  is  not  effectnal,  a 
hitfh  t^nenia  with  tinetnre  of  aaafetida  (asafetida  is  more  efTectual  than  essence 
of  pepperniint )  shoiild  foUovv.^ 

If  the  distontion  persists  and  is  most  marked  in  tlie  npper  half  of  the  abdo- 
men, there  shonld  he  no  hesitation  in  passing  a  stomach  tube,  If  the  stoniach  ia 
found  filled,  the  stomaeli  tnlie  shonld  be  passed  onee  every  3  honrs  nntil  the 
stoniaeh  is  emptv.  (See  Dihitation  of  tho  Stomaeh,  below.)  If,  on  the  other 
hand,  the  stoniach  is  fonnd  cniptv,  a  rectal  tube  shonld  onee  more  be  inserted 
and  a  serles  of  enemafa  should  be  given  \vith  the  rectal  tnhe  Iving  in  plačo, 
Plain  water  may  be  nsed.  The  \vater  ahonid  be  allowed  to  flow  in  nntil  the 
patient  feels  a  slight  discomfort.  It  is  held  a  little  while  and  then  allowed  to 
rnn  on  t  throngh  the  rectal  tube  into  a  pail,  the  end  of  the  tnhe  stavi  ng  l)ek>w  the 
siirfaee  of  the  vvater  in  the  pail  so  as  to  apprise  one  of  the  expulaion  of  gas  if  it 
glioiild  oernr.  Severni  galloui^  nniv  be  naed  bctore  an  effeet  ia  ohtaiiied.  Only 
in  cases  of  actnal  niechanical  intc!?tiiial  ohstrncticm  have  I  seen  theae  serial 
enemata  faib 

For  the  reader'8  eonvenieiiee,  the  fo!lowing  formnlai  are  given : 

Soapsiuh  enema  1  to  2  pts,  np  to  2  qt8,  of  tepid  water  with  white  soap  if 
po^iaible.    Uemove  foam  from  top» 

Olive  oil  enema: 
Olive  oil  4  oz. 

Soapsnds  2  oz. 

Make  an  emuLsion  and  give  warra  to  be  retained. 

Follow  in  y2  houT  to  1  hour  by  regiilar  soapsuda  enema. 

Ox  gall  enema: 
Ox  gall  1  o^. 
Olive  oil  4  oz. 
Given  as  oil  enema  ;  follow  with  aoapanda  or  mix  and  give  ali  together. 


'O.  KToInsrbmiiU  (3)  rrrnmmt^nd?!  2  or  3  tahlpspciOTifuTs  of  j^ljcerin  in  n  pint  of  water 
mu  uti  exrplh*nt  inpaua  of  startitig  pori^talHia.  It  1»  saiil  to  caiiae  less  difiromfort  than  the 
rii9tomftry  eniMna, 

*It  U  iinposBibtc  to  pBM  ft  r<*c'tal  tub«  hi^her  than  6  in.  from  the  anus.  Tf  more  of 
t!ie  tttb#  is  pasa«^<1  in,  it  »imply  mrla  itself  around  in  tbe  rectal  pouch,  iDcreasing  the  dis- 
eoinfort  of  tho  patient  but  pasning  ao  higher  in  tlie  intesline. 


3G    gp:xeral  aspects  of  postoperative  treatment 

Turpe  ntine  enema : 
Olive  oil  4  oz. 
Spts.  tiirpentine  1  dram. 
Make  an  emulsion.    Follow  with  soapsuds  enema. 

Asafetida  enema: 

Asafetida  2  to  4  drama. 
Ox  gall  1  dram. 
Turpentinc  2  drams. 
Soapsuds  1  to  2  pints. 

Discrimination  must  be  used  in  carrying  ont  the  treatment  just  outlined 
to  avoid  unduc  oxhaiistion  of  the  patient.  If  one  method  fails,  allow  a  short  rest 
before  trving  another. 

In  some  instances  the  Murphv  drip  infusion  is  apt  to  cause  postoperative 
distention.  If  an  enema  be  given  and  the  Murphy  drip  stopped  for  a  few 
hours,  this  nsnallv  suffices. 

None  of  the  so-called  peristalsis-producing  drugs  has  proven  of  definite 

vahie.      Prominent   among  these  aro  atropin,   physo8tigmin,    and  hormonal. 

'Pituitrin  has  reccntlv  bccn  used  for  this  purpose.     However,  the  number  of 

cases  in  which  it  has  becn  emplojed  is  not  sufficiently  large  to  enable  one  to 

draw  auy  definite  concliisions. 

No  cathartic  should  be  administered  until  one  is  sure  that  obstrnction  does  not 
exi8t. 

Operation  is  to  be  resorted  to  onlv  after  ali  the  above-mentioned  means  have 
been  proved  of  no  avail.  (See  Vol.  II,  Chap.  II,  Postoperative  Operations, 
for  dotails  about  the  relief  of  adhesions,^  for  indications  for  and  technic  of 
enterostomv,  etc.) 

Postoperative  Čare  of  the  Stomacli. — Nothing  is  to  be  swallowed  until  ali 
nausea  has  disappeared  (as  said  elsewhere,  thirst  is  best  relieved  by  enterocljsis 
of  plain  water).  If  vomiting  persists  more  than  a  few  hours  after  consciousness 
has  been  rcgained,  and  if  the  vomiting  is  inadequate  and  protracted,  allow  the 
patient  to  swallow  a  glass  of  water.  This  is  almost  sure  to  be  followed  by  a 
eopious  emosis  bv  wliich,  it  is  hoped,  the  stomach  will  be  completely  emptied, 
thus  obviating  the  uso  of  a  stomach  tubo.  If,  hovvcver,  this  is  ineffeetual,  do  not 
hesitate  to  wash  out  the  stomach.  There  should  be  no  more  hesitation  about 
emptving  the  stomach  with  a  stomach  tube  than  there  is  about  ordering  an 
enoma.  A  stomacli  whicli  is  found  fnll  is  to  be  emptied  everj  3  honn  nntil  it 
is  found  empty.    The  patient  should  also  assume  the  postnre  most  favorable  for 

'  In  spite  of  numeroiia  emphatic  claiins,  so  far  nothing  has  beon  found  whioh  prevents 
forniation  of  adhesions.  The  recentlv  published  article  of  Saxton  Pope  (8)  contains  ex- 
perimental  proof  in  favor  of  pouring  a  3  per  cent.  eitrate  of  soda  in  2  per  cent.  sodium 
ehlorid  aolution  into  the  abdominal  <*avity  whenever  formation  of  postoperative  adhesions 
seems  lik('ly.  No  harm  had  fonowe(l  its  application  to  hospital  cases.  The  time  is  too 
short  to  teli  whether  this  actualljr  prevents  adhesion  formation. 
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jmssage  of  gastric  ccniteTits  intn  tlie  interitiiie,  iuunt*ly,  Iviiig  upnii  the  riglit  side.* 
ACUTE  DILATATION  OF  THE  STOMACIL-  AlthiUi^li  most  frnqueiitly  aeen 
after  laparotomv  iinder  general  narcosis^  tliis  conditioii  lias  also  occurred  in 
perfectly  healthv  penpte  who  Iiave  gorged  theiiisclvcs  with  an  imusiially  large 
ineaL  MoroovtT,  < »penit ions  miJer  general  aiiesthesia  upon  otlier  parts  of  thc 
bodv  than  the  abdomen  have  been  followed  l>y  aciite  dilatation  of  tlie  stomach. 
For  thcae  reasons  tlie  subject  is  mentioned  now  instead  of  in  the  followiiig 
chapter. 

Von  Haberer  (2)  differentiatcs  bctween  acute  dilatation  of  tbe  stoma^h  aod  wliat 
he  terms  acute  arteriomcscnterial  ileiis,  Arcording  to  him,  aculr  dilatation  of  the 
siomach  consiftts  in  a  simple  atony  of  that  stnicturr,  The  patients  are  thiTsty  and 
vory  restless;  their  hiereased  rospirations  and  ra|iid  pidse  arr  not  arfompanied  by  any 
rise  in  toniperntiirc\  The  ons^it  is  so  gradiud  that  it  is  praelieally  imp^'"<^'t'p^'lilc.  Often 
there  may  be  no  vomiting';  if  tbcre  is,  it  cansists  in  re^urgitatlon  of  small  amounts 
of  6uid  withoyt  apparent  nansea;  there  is  no  i>en8taltic  activitj  qb  sbown  by  violent 
emesis  (»ee  Ik'Iow).  As  bood  as  the  atomaeb  is  emptied,  the  pulse  and  respirations  drop 
to  no  nun  1,  there  is  no  more  restlessnesa,  and  tbe  paticnt  usual]y  drops  oflF  to  sleep. 

Arteriomesenterial  ilrits  gives  mi  entirely  dilTerent  eliineal  pieture — praetieally 
ibat  of  a  high  intestinal  obstruction.  The  oii&et  is  sudden  and  is  marked  by  pro- 
nounced  eollapse  and  violent  repeated  vomiting«  whieb  persists  in  Bpite  of  stomaeh 
wii5hing!i.  The  pulse  is  atnall  and  rapid,  as  in  peritonitis;  tbe  respirations  are  fre- 
quetit  and  i*ballow  and  are  not  improre^i  liy  the  passing  of  the  stomach  tube.  There  is 
aWo]ute  obstipation,  Thia  violent  permtaltie  stage  is  fTcquently  followed  by  a  para- 
lytic  stage,  i.  e.,  acute  dilatation  of  the  stomaeh, 

The  meehanics  of  acute  arteriomesenterial  ileus  are  explained  by  von  Ilaberer  as 
follow8:  The  band  fornied  by  the  superior  mesenteric  artery  1yin|3:  aeross  tbe  trans- 
verse  portion  of  the  duodenum  is  pulled  upon  (not  released)  hy  tbat  portion  of  the 
lall  intt*8tine  lying  in  the  trne  pelvis.  (It  is  coneeivable  that  preššure  from  a  full 
Uadder  in  front  may  he  just  sufReient  to  prevent  the  intestines  from  moviui^  up  out 
of  the  pelvis»)  The  piill  upon  tbe  mesentery  obliterates  tlie  an^le  fornierl  by  tbe  su- 
perior meeenterie  artery  with  the  vertcbral  column,  and  the  duodennm  whieh  lies  be- 
twt*en  tbese  2  struetures  is  eooipressed^ — obstructed  nt  that  point.  One  of  2  tbings  now 
ippeiiB.  Eitbcr  the  stomaeh  (and  that  portion  of  the  duiMlenum  above  the  obstruetion) 
fifities  itself  by  repeated  violent  vonutinps  (this  niay  hiter  on  go  over  into  a  dihita- 
tion);  or  the  angle  of  the  esoiihagus  \vith  the  stoniaeh  at  the  eardia  may  form  a  valve 
pruventing  the  »toinaeh  from  emptying  and  quickly  leadiug  to  an  enornious  dilatation. 
(Aiiy  ejitreme  dilatation  of  the  stomaeh  causes  it  to  impinge  againat  tbe  al»dominal 
wnii  in  front  and  the  vertebral  co!umn  behind,  ineidentally  eompressin^  that  part  of 
the  duodenuni  lyirig  in  front  of  tlie  vertebral  eohnnn,  thus  fiirther  aitling  in  niain- 
tctinnee  of  the  dilatation.)  At  antopsy  in  tbe  eases  where  death  oecurred  from  ex- 
haustinn  during  the  period  of  vioh-nt  eniesis,  while  tlie  stomaeh  itself  šliowed  no  dilata- 
iion,  the  pylorus  was  widely  patent  and  tbe  d  u  od  en  um  do\vn  to  the  erossing  of  the 
auprrior  mesen terie  artery  wa9  widely  dihited.  Von  Haberer  interprets  this  as  evi- 
dcnee  that  the  gut  had  made  a  vaiti  eifort  to  overeome  the  obstruetion  helow  and  that 
llie  Atomneh  had  eonstantly  eniptied  itself  through  the  ešophagus.  This  explains  those 
CMMMI  in  whieh  dilatatioii  of  tlie  stomaeh  or  bigh  intestinal  obstruetion  waa  diagnosed 
and  in  wbieh  no  obstruetion  eould  he  found  either  at  operation  or  at  autopsy. 

*  MAfkovic  and  Perussia  (5)  have  showD  that  a  healthj  »tomach  enipties  itself  in  2 
hour«  if  tbe  individual  liea  upoa  hia  right  sido,  4  boura  if  on  liia  back^  and  6  houra  if  on 
hia  Uit  9iile. 
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8     GEK^ERAL  ASPECTS  OF   POSTOPERATIVE  TREATMENT 

Teeatmeht. — Simple  atonic  dilatation  iisiially  responds  to  lavage  and 
abeteDtion  from  food*  Tho  right-sided  posturo,  as  said  before,  alds  in  draining 
the  gtoinacli  in  to  the  pit. 

Acutt!  arterioiiieaeiitcrial  ileus  is  iininflucnced  by  gastric  lavage.  The  rapid, 
higli-tcnsion  piilsc  docs  not  improve  after  emptyiiig  the  stomach;  in  short,  the 
obstruction  is  not  relievod,  and  it.s  sviiiptoms  iiatiirally  continiic.  Postiiral 
trcatinent,  nnless  tho  amall  intestines  are  firm  Iv  adliercnt  in  the  pelvis,  relieves 
the  couditiim  as  snddeiilv  aj^  it  eoniment^cd.  Lviiiir  npon  the  ri^ht  side  or  as- 
Biiming  the  knee-elbow  pnsition  favors  release  of  the  intestines.  AVhero  postural 
treatinent  \vas  nf  no  avail  in  von  Hnbert^r^s  rases,  hipiirf>toniy  revealod  adbesions 
of  the  aniall  intestine  in  the  pelvls  (following  previoiis  gvnecological  opera- 
tions). 

Opera  t  ion  is  the  last  restirt.  in  the  treatment  of  this  eondition,  The 
mortaUtv  has  been  verv  high  heeause  of  the  exhaiisted  coudition  of  the  pa- 
tients. 


Westfrmann  (12)  ref*pntly  hns  recomrnended  pei^manfrnt  ffostric  sipkonage  in  acnte 
dilatation  of  the  Htomarh  as  beiiijT  Icss  tryiTiff  to  tho  pati^nit  than  frequently  repeatcd 
lavaiu^e.  A  tube  2  nieters  lung  is  iiitrodut^^d  throuprh  the  iiftse  for  a  distaiiec  of  50  cm., 
boing  fixed  in  plače  by  a  hca\^  silk  thread.  The  tube  has  a  diameter  of  V2  ^ni.  and  ^ 
shoiild  not  be  too  thin-walled,  The  free  end  of  this  tube  is  provided  with  a  funnel,  and  H 
empties  Itself  into  a  vessel  plaeed  on  the  floc^r  bes  i  de  the  bed.  The  intestinul  pascs 
ofteii  interrupt  the  outflow.  Duriiip:  the  tirst  day,  a  test  as  to  whether  or  not  the  siphon 
is  properIy  workinp:  is  niade  every  balf  liour;  if  not,  siphonage  is  Te-estahh'shed  hy  till- 
ing  the  eU'Vfited  funnel  jrnd  depressin^^  it  anew.  With  proper  eare,  voniitinp  will  not 
pecuT,  Further,  the  pntient  is  made  rnoch  more  comfortable  by  being-  alloAved  to  drink 
ali  he  wishcs.  Very  little  iluid  18  ahšorbed,  as  most  of  it  proniptIy  cscapes  by  way  of 
the  tube,  henee  adniliiiKtnitioti  of  fluids  by  other  meaiis  is  indieated. 

One  drawbaek  of  the  method  haš  »o  far  been  diseovered,  a  pressure  sore  of  the 
eflophagnis  was  found  at  autopHy  uix>n  a  patient  in  whom  the  tube  had  been  in  plače 
for  48  hours;  some  transient  soreness  in  swa]lowing  after  the  removal  of  the  tube  has 
bccurred  in  several  other  cases. 


I 
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Etiolooy.— Von  Ilaberer  atates  that  thoae  who  have  lost  niiicb  flesh  and 
have  aetpiired  viseeroptnsis  are  espeeiallv  prone  to  aentc  arterioniesenteric  ilens. 
Opera  t  iona  h  v  whieh  the  eapaeitv  of  the  abdonien  is  al  te  red — for  exaHipk%  re- 
moval of  Uirge  fibroids  of  ovariaii  cvsts— predispose  to  arteriomesenteric 
ilena.  | 

Anv  general  narcosis  mav  be  fo]lowed  by  gastric  dilatation.  It  has  also  fol- 
lowed  operations  under  loeal  ancsthesia. 

Errors  ui  diefj.  especiallv  at  the  tirne  when  change  is  made  from  fliiid  to  ! 
solid  nouri.slmient,  eonstitnte  an  iniportant  ctiologiea!  fnctor.     (Everv  prolonged 
general  anesthetic  paralyzes  the  stomach  and  intestines  for  some  davs  after 
operation.    The  greatest  čare  mnst  be  exercised  in  avoiding  overloading  of  the 
stomach  because  of  this  paraIyBis.) 

Laatly,  mechanical  compresmon  of  tke  duodenum  by  taraponade  of  the  gall- 
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ler  or  riglit  kidnev  region  has  caused  aciite  dilatation  of  the  storaach,  which 
was  relieved  bv  reraoval  of  the  otfoiidiii*?  packhigs. 

HICCOUGH. — Hiccoiigli  is  oue  of  the  moat  troublejiome  of  the  mmor  post- 
operative  coniplieations.  One  shonld  c-ndcavor  to  as^ertain  the  eause  aiid  rem- 
edy  it  if  possible.  Amnng  othcr  reniedics  mav  \>e  iiientioned  pnlling  the  tongiie 
forward  and  holding  it  in  this  positioii,  holdin^  the  brcat  h,  lavage  of  tlio 
stomach,  and  tlie  adniiiiistration  of  iiiorpliiii  or  atropin. 

Diet.~It  is  better  that  iiothiiig  shall  be  swalIowod  for  12  or  even  24  bours 
after  operations  iinder  general  oan^nsig,  \Vlien  jiidgment  iiidiratas,  one  may 
begin  to  give  small  amount^s  of  Ihiid  as  hot  as  con  be  borne  te  j  driiik — say  1  oz. 
an  hour  for  several  hours,  until  it  ia  eertain  that  these  sniall  qiiatititie3  are  well 
borne.  If  sueb  proves  to  hp  the  case^  the  ainonnt  ean  he  iiicreased,  I*y  this  tirne 
the  nrgent  desire  for  fliiid  has  gone,  the  vigihnice  of  the  atteiidants  slackeng,  and 
errors  in  diet  are  very  apt  to  cKiciir. 

With  the  average  well-nonri8hed  iiidividual,  there  is  no  iiecd  for  anv  haste 
in  giving  solid  food*  Be  gnided  h  v  the  individnal  liiuiself.  Wait  iintil  hc  asks 
for  something  more  siibstantial  than  ihiid,s.  Then  hegiii  \vith  siriall  meals  at 
frequent  intervala,  never  alhiwing  the  hnuger  to  be  eonipletely  satiafied.  Is  otb* 
60  perinaiientlv  abolishcs  r  eoiivaleseent^H  appotite  as  its  coiiiplctc  satia- 
on.  It  takc3  from  4  to  i>  davs  for  the  alimentarv  tract  to  regain  its  nornial 
tone;  hcnce,  diiring  this  tirne  overloading  the  stomach  miist  be  avoided.  It  ia 
not  imnsiial  for  a  patient  %vho  has  dnne  well  tlic  first  few  davs  to  lose  his  appetite 
ortiv  after  changiiig  to  solid  food,  and  to  liave  his  impnivenient  conie  to  a 
ndstill,  for  no  other  reason  than  a  preinaturelv  large  meal.  Ordinarilv  this  is 
of  slight  moment;  a  littlo  starv^ation  with  or  withoiit  a  stomach  waah,  followed 
by  a  restricted  flnid  diet,  enres  the  average  ease.  Ent  in  weak  asthenie  tvpes^ 
siich  a  debiv  in  eonvaleseenec  mav  hc  jnst  euough  to  turn  the  l>alanee  the  vvrong 
way. 

Except  in  a  few  re.stanrants  and  reallv  exeeptional  homes,  the  art  of  eooking 
in  America  is  stili  in  the  eamp-lirc  or  keitlc-and-frvpan  stage.  It  takes  a  huiigrv 
man  to  attack  the  average  restaurant  or  boarding-honse  meal.  Iloapitals  are  no 
c!Xception  to  this  general  njh\  The  fpialitv  of  the  raw  mater ials  supplied  to 
the  kiteben  is,  as  a  nde,  excelleiit,  Kight  bero  is  the  criix  of  the  mattcr.  Kitlicr 
the  co<:>ks  employed  are  not  siiflirientlv  competent,  or,  if  of  adotpiate  calilK^r, 
lliey  are  not  held  up  to  the  recptisite  stamlard  hy  the  management.  One  hears 
a  gTcat  deal  of  talk  ahout  tlietelics  bnt  perceives  little  change  in  the  la.sla  of 
the  food. 

There  are  variou8  grades  of  dofeetivo  preparati  on.  The  bread  and  meat  are 
ir,  althongh  tliere  is  pleiitv  of  ronm  for  imprnvonient.  The  vegetables  are  at 
e  bottoTR  of  the  seale.  Vet  in  nianv  instaiiees  thev  form  the  most  important 
fiictor  in  the  scientific  management  of  digestive  aiid  metabolic  derangements. 
Althongh  not  as  np  to  date  in  eertain  otlier  respei-ta,  in  tlie  prcparation  of  every- 
dav  food  certain  hospitals  of  the  nnrsing  Catholic  aiaterhoods  are  far  ahead  of 
other  institntions. 
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The  presence  of  food  oiight  to  stimul ate  tho  appctitc,  not  annihilate  it 
Tastes  varv.  What  is  tempting  to  one  is  distasteful  to  another.  It  is  hard 
cnough  to  ascertain  what  \vill  tempt  a  eonvalescent  native-born  American  with 
whom  the  surgeon  has  certain  tliings  in  common.  It  is  stili  harder  to  do  the 
same  for  the  foreign-born  pationt.  In  sueh  a  čase  the  following  hints  may  be 
of  use:  An  Italian  will  be  tempted  by  boiled  macaroni  with  plenty  of  grated 
Parmesan  cheeso  or  a  few  slices  of  sansage  containing  a  little  garlic.  The 
Hungarian  lovcs  a  stew  containing  plentv  of  paprika.  (Paprika  should  be 
cooked  with  the  other  ingredients,  not  added  raw  after  the  dish  is  finished,  as 
is  so  frequently  done.)  A  bit  of  salt  herring  is  especially  attractive  to  the  Rus- 
sian  Jew.  In  short,  if  a  little  carc  is  taken  to  ascertain  the  individual  taste  of 
each  nationalitv,  one  quickly  realizos  tho  truth  of  the  old  adage  about  one  man's 
meat  being  another^s  poison.  In  other  words,  certain  people  relish,  enjoy,  and 
assimilate  better  than  anything  else  dishos  which  are  actually  indigestible  for 
others.  Siich  catering  to  the  taste  of  foreign-born  patients  entails  a  little  addi- 
tional  čare,  but  practically  no  added  expense  because  the  material  is  so  cheap. 
On  the  other  hand,  these  patients  are  extremely  grateful  for  such  congenial 
changes  in  their  diet. 

EECTAL  FEEDING  will  be  treated  in  the  special  section  imder  Operations 
on  tho  Mouth  and  Larynx. 

Cathartics. — As  said  in  my  introductory  remarks,  witli  a  proper  diet  one 
should  be  able  to  dispense  with  the  habitual  use  of  cathartics  and  enemata. 
Another  means  of  avoiding  the  giving  of  cathartics  is  a  judicious  utilization  of 
tobacco,  coffee,  and  alcohol.  A  man  who  is  a  habitual  user  of  these  regains  his 
normal  state  much  more  rapidly  if  permitted  his  accustomed  indulgence  within 
the  limits  of  moderation.  On  the  other  hand,  depriving  such  a  man  of  his  cus- 
tomarv  solace  often  leads  to  obstinate  constipation.^  A  hospital  is  not  a  reform 
school,  it  exists  to  get  sick  people  well,  not  to  abolish  life-long  Habits.  (This, 
of  course,  does  not  apply  to  dipsomaniaca  or  drug  habitues.) 

If,  in  spite  of  the  means  just  mentioned,  no  rcsult  is  obtained,  a  cathartic 
may  have  to  be  given.  The  proper  choice  recjuires  discrimination.  Space 
does  not  permit  a  Vletailed  discuasion  of  the  various  drugs  and  their  action. 
At  each  institution  there  is  some  favorite  poworful  agent  for  stirring  into 
activitv  the  obstinatelv  iuert  intestines  of  the  averagc  member  of  the  working 
classes.  Thus,  at  one  plače,  equal  parts  of  compound  licorice  powder  and 
Epsom  salts  (dr.  ii  each)  is  the  aovereign  remcdv;  at  another,  compound 
cathartic  pills  (aptlv  termed  '^little  devils")  are  the  house  surgeon's  stand- 
by.  Such  drastic  purgatives  are  often  the  onlv  means  for  obtaining  a  normal 
evacuation. 

With  more  intelligent  persons  methods  change.  Find  out  from  the  patient 
what  cathartic  suits  him  best,  and  be  guided  accordinglv.  This  often  saves 
the  patient  much  unneces8ary  discomfort  and  the  physician  much  experiment- 
ing. 

*Vice  versa  the  presence  of  constipation  may  spoil  the  patient 's  appetite. 


GtNERAL    UTGIENE 


41 


POSTOPEEATIVE    BACKACHE 

Many  patients  complain  mure  i>f  a  paiii  aeroi^s  tlio  small  of  the  back  thaii 
thev  do  about  the  laparotomv  \vomjd.  This  is  relievcd  to  a  certaiii  exteiit  bv 
snpporting  the  baek  \vith  pleotv  nf  pilhjwa  It  can  hv  piin^eiitcd  by  supporting 
tiit*  back  in  a  similar  way  upoii  the  operatiu^  table. 


POSTOPEEATIVE    HEADACHE 

readaobe  helongs  to  tbo  i^roiip  nf  svniptniiiH  fnlltnvinijf  tbe  adiuiuistratifni  of 
a  general  anestbotic.  The  soniicr  tlie  b()dy  iiks^irbri  vvater,  tbo  sooner  tlie  liead- 
ache,  nausea;  and  other  avniptonis  are  reliPved.  Wbi!c  the  headadie  is  pres- 
ent»  quiet,  darkness  and  iee-clnths  to  tlie  forefiead  niiniinize  the  patieHt's  dis- 
<-'«>nifr>rt  aa  mneh  as  pos.sible.  lleada<^bes  \vhieb  bist  loni^or  tbaii  4S  honrs 
nsnallv  ure  caused  by  some  other  condition  than  the  udministration  of  the 
uneathetic. 


SLEEPLESSNESS 

After  the  first  day  or  2,  bi<!k  of  sleep  is  a  freqtient  cornplaiiit.  Before  resort- 
ing  to  a  bypnr>ti(\  sneh  m^  trioiml  (gr.  xv),  try  to  aeeoniplisb  vour  purpOKe  by 
preventing  sk^i^p  diiring  the  davtinie,  a  ghiss  of  ale  at  the  proper  sleeping  tiine. 
or  some  verv  8olid  reading  iiiatter;  the  last  is  espeeially  ellcetive  if  road  aloud 
in  a  monotone  bv  sonieune  wbo  docs  not  nnderstand  it. 


GENERAL   HYGIENE 

Sunlight,  Fresh  Air.  etc-Tbe  beneficent  eflfects  of  snnshine,  fresh  air,  and 
chcerlul  siirrnimfliogs  caiiiiot  l>e  overe^tiniated,  The  eountrv  liospitals  are 
better  off  in  this  respcct,  \Vitb  plentv  of  ground  at  their  disposal,  tbov  are  not 
cut  off  from  ligbt  and  air  by  adjiieent  structnret*.  Often  th(»re  are  siin  parlors 
at  the  ends  of  tlie  vvards  iuto  whieh  the  beds  of  tbc  patients  on  the  8bady  sides 
uf  the  wards  eaii  be  \vliet4ed  withont  niiieh  effort,  The  briiliant  results  of  Kol- 
lier  in  ciiaes  of  surgienl  tnhereulosis  Inive  called  attention  to  this  niiieb  negleeted 
factor. 

Ezercise. — ^Svstermitie  exereise8  in  bed  are  of  great  vabie  in  keeping  np  the 
peneral  tone.  The  f<»lhiwing  list  of  exer(»ises  is  taken  froni  an  excelle!it  artiele 
by  E.  H.  Pool  (7)  \vhieh  alao  eontains  the  literature  np  to  date: 

Pool  90^8:  **WhiIe  it  ia  impoHsihle  to  estimate  aceurflteljr  the  effcM^ta  of  post- 
operatlve  exerci8wi,  their  trial  in  a  injinber  of  euscs  seeojH  to  support  the  thcory  that 
«8  a  i^sult  of  their  usic,  the  ffeiieral  eirculatioa  is  improved,  the  functions  of  the  body 
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are  performed  in  a  more  normal  manner,  the  patients  feel  better,  muscular  weakne6S 
and  atrophy  are  diminished,  and  after  getting  up,  exertion  is  lesa  fatiguing  and  re- 
turn  to  normal  is  more  rapid.  The  two  objections — ^possible  interference  with  the  re- 
pair  of  the  wound  and  danger  of  embolism  and  thrombosis — may  be  disregarded. 
No  injury  to  the  wound  is  to  be  anticipated,  provided  proper  exerci8es  are  selected  and 
intelligont  instruction  is  given  to  the  patient;  moreover,  there  is  no  valid  rcason  to 
fear  eml>oli8m  and  thrombosis;  in  fact,  there  is  some  reason  to  believe  that  Ihe  exer- 
cises  may  be  advantageous  as  a  prophylactic  against  these  complications. 

"If  postoperative  exercises  are  desirable,  it  is  essential  that  their  use  should  be 
systematized.  A  general  policy  may  be  adopted  in  each  variety  of  operation  as  to  the 
kind  of  exercises,  the  number  of  times  each  is  to  be  performed,  the  number  of  times 
a  group  of  exerci8e8  is  to  be  carried  out  each  day,  and  definite  times  for  their  perform- 
ance.  Yet  in  many  cases  the  condition  of  the  patient  and  the  nature  of  the  operation 
demand  variation  from  a  fixed  routine,  so  that  although  a  definite  plan  may  be  fol- 
lowed  in  general,  discrimination  is  essential  in  every  čase. 

"1.     Ankles  flexed  and  extended. 

"2.     Lower  extremities  rotated  scparately. 

"3.    Hip  flexed  and  extended. 

"4.     Knee  flexed  and  extended. 

"Both  3  and  4  should  be  used  with  čare  after  a  celiotomy;  frequently  they  should 
be  restricted  to  one  side,  the  other  thigh  being  somewhat  flexed;  thus  after  appendec- 
tomy  or  right  inguinal  hernia,  they  should  be  omitted  on  the  right  side. 

"5.     Fingers  flexed  and  extended. 

"6.     Wri8t8  flexed  and  extended. 

"7.     Forearms  pronated  and  supinated. 

"8.     Elbows  flexed  and  extended. 

"9.    Arms  flexed  and  extended. 
"10.     Neck  flexed  by  ra'ising  head. 

"11.     Ilead  moved  from  side  to  side  (lateral  flexion  not  rotation). 
"12.     Deep  breathing. 

"Those  exercises  appropriate  to  a  given  čase  having  been  selected,  the  patient  is 
instructed  in  their  performance. 

"The  instruction  of  the  patient  or  attendant  as  to  the  exercises  is  simplified  by 
the  use  of  suoh  a  form  as  the  following  in  conjunction  with  the  illustrations. 

"Instructions  for  exercises  following  Right  Inguinal  Hernia  or  Interval  Appendec- 
tomy. 

"Begin  postoperative  exercises  on  third  day. 

"Nunibor  of  times  daily:    three, 

*'Times  for  excrcise8  (regular  times  should  he  prescrihed). 

**NumbcT  of  times  each  exercise  (always  stop  short  of  fatigue)  :  Begin  at  10, 
increase  gradually  to  about  30. 

"Excrciscs:  1-12  with  exceptions  as  follows:  Icft  side  only,  3  and  4.  (In  a  hernia 
the  operator  may  consider  it  wi8er  to  omit  or  postpone  3  and  4.) 

"Ali  movements  of  the  limbs  should  be  performed  with  voluntary  muscular  resist- 


POSTOPERATIVE  THROMBOSIS  AND  EMBOLISM 

Aseptic  Thrombosis. — In  a  certain  small  percentage  of  cases,  thrombosis  of 
the  saplieiious  and  femoral  vein  occurs.     It  is  usiiallj  first  observed  about  the 
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tenth  dav.  Tre^itmcDt  consists  in  iiioderate  clevation  uprni  pillow9,  the  appHca- 
lion  of  ice-tags,  and  pcrhaps  a  littlo  etnlcin  fiir  paiii  duriiig^  tlic  first  few  daya. 
In  course  of  tiine  (*i  to  4  weeks)  the  i-niiditioii  siibsides  (if  its  ovvti  accMird. 

The  preveiition  eaimot  be  oxactiy  ontliiicd.  beuuiise  tlie  rti<)loii;y  is  obseure. 
The  condition  arises  ns  frtHpieutly  after  **clean"  opcratioiis  as  after  tbose  for 
acute  inflanimatorv  c(»nditi<ms.  ("ertain  operators  asscrt  tlutt  f.^etting  tbc  pa- 
tients  out  of  bod  on  tbo  scf^rmd  ur  tliird  dav  iinprovos  tbe  eirculatinn  and  terids 
to  preveiit  tbe  furination  ot"  thronibi,  Otber  siirgfon.s,  of  Cfpial  expprience, 
dpuy  this  and  maintaiii  tbat  t  ko  throinbi  oocur  wit}i  Pi\ui{\  freqnenpT  wh(?tlier 
tlie  patient  ^els  np  eariv  or  late.  Tlic  Mi  fcmoral  veiii  is  more  freqnent]y  in- 
volved  than  tlie  rigbt,  regardlt^s  of  tbc  Itn^ition  nf  opendinn. 

Sjstematic  cserciscB  in  bed  do  not  subject  tbe  patient  to  as  ij^vvnt  a  strain  as 
walking  3  davs  after  a  major  operation  and  vet  offer  a  way  of  keeping  np  the 
general  tone  withont  inenrring  especial  risk. 

SuppErative  Ihrombosis,— In  the  prcscnre  of  snppurative  thrombosis  (an  ex- 
tremelv  rare  condition),  ligation  of  tbe  vein  proxinni]  to  tbe  point  of  involve* 
mcnt  and  its  extirpation  or  simplv  lavinfc  open  of  the  snppnrating  foei  h  indi- 
catcd  where  this  is  tea^iblcj,  that  is,  where  tbe  tbronibi  luivc  not  already  ex* 
tended  to  the  great  veina  of  the  trnnk.  Tinin  tbe  intcrnal  jugniar  is  ligated  to 
pn*vent  fnrther  spread  of  a  sinus  ibronditmis.  A*»ain  ligation  of  tbe  pelvic 
veins  bas  been  practiced  in  pnorperal  sep,s!s.  The  ligation  of  tbe  saplienous  vein 
<ir  the  latcral  incision  of  the  vein  and  the  removal  of  the  thrombus  are  final 
examph's, 

Emboli. — The  removal  of  cmboli  froni  tbe  }avg;e  pnlmonary  vcasels  (Trcnd- 
elenburg's  opcration)  bas  been  done  abroad  abont  25  times*  Severa!  of  the 
patientg  have  H  ved  for  davs  afterward  and  ha  ve  eventiiallv  died  frotn  pneu- 
moBia  or  sepsis,  bnt  not  froni  a  seoond  embolism.  Removal  of  emboli  from  the 
bifurcatlon  of  the  aorta,  tbe  femoral,  and  pupliteal  arteries  bas  becm  done  with 
coraplete  snccesa.  In  each  čase  tbe  veaael  wall  was  closed  again  by  Carrel 
Btitiire. 

POSTOPERATI¥E   PAEOTITIS 

This  is  usnallv  tlie  resuM  of  tranma  inflieted  by  snroe  bm-nv-banded  vonng 
ane^thetist*  Some  pcniplo  are  more  snsceptible  tlian  otbt^rs.  Appliration  of  a 
Prie^snitz  pack  ofteu  affords  mueb  relief.  It  is  rarely  necessarv  to  open  and 
djraia. 


POSTOPERATIVE   PAEALYSES 

To  ennmeratc  the  causcs  of  tlie  varioits  postoperative  paraljses  is  to  point 
Dut  their  prevention.    Aa  a  mle,  the  motor  paralysis  is  more  markcd  than  the 
?iiMiry. 

ConJitrictioii  Paraljses. — PROM  TOURNJQUET8.~Tonniiquets,    too    tightlv 
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applied,  havc  caiised  paralysis.  A  niirse  is  apt  to  apply  a  toumiquet  too  looseljr, 
an  orderlv  too  ti^htly.  If  present,  the  surgeon  should  assume  responsibilitj  by 
applving  the  constrictor  himself  if  there  is  the  slightest  doubt  regarding  the 
abilitv  or  diseretion  of  his  siibordinates.  The  pneumatic  toumiquet  bas  the  ad- 
vaiitage  of  more  accurately  coutrolling  pressiirc  than  any  of  the  other  methods. 

CASTS. — If  a  east  is  split  loiigitudinally  inimediately  after  application,  the 
daiiger  of  iinduo  constriction  is  miniraized.  A  strip  of  heavy  muslin  bandage 
hiid  lengthvvise  along  the  limb  just  before  applying  the  plaster,  serves  as  a  guide 
in  splittiiig  the  čast  later. 

VOLKMANN^S  ISCHEMIC  PARALYSIS. — Volkmanii'8  ischemic  paralysi8  is 
caused  by  the  iindue  constriction  of  toiirniquets,  casts,  and  bandages.  If  the 
constriction  is  relieved  \vithin  a  fcw  hoiirs,  and  such  measures  as  elevation  and 
massage  are  prornptly  instituted  to  restore  the  circulation,  the  chances  for  re- 
covery  are  good.  Later  on  the  damage  may  be  irreparable,  depending  iipon  the 
aniount  of  muscle  which  is  changed  in  the  process.  According  to  Alfred  S. 
Taylor,  there  may  be  3  distinct  types  of  Volkmann'8  paralysis  (see  also  Vol. 
I,  Chap.  XIII)  : 

(1)  More  or  less  fibrosis  without  damage  to  the  nerves. 

(2)  Paralysis  as  well  as  fibrosis. 

(3)  Fibrosis  \vith  gradually  developing  paraly8i8  due  to  a  slow  constriction 
of  the  nerve  fibers  by  the  fibrous  tissue  surrounding  them. 

As  the  atrophv  develops,  tvpical  contractures  appear.  Only  exceptionally, 
in  even  the  less  severe  cases,  after  months  of  massage  and  electrical  treatment, 
is  there  recovery  of  the  disabled  muscles.  In  certain  nnfortimate  instances,  the 
brawny  induration,  instead  of  being  followed  by  atrophy,  bas  ended  in  gangrene 
of  the  constricted  limb. 

There  seems  to  be  an  individnal  8nsceptibility  to  the  acquisition  of  a  Volk- 
maiin's  paralysis;  some  individiials  develop  the  condition  after  comparativelj 
sliirht  trauma,  others  escape  in  spite  of  a  mnch  greater  degree  of  local 
in  j  ur  v. 

There  is  a  grovving  tendency  to  discard  the  use  of  the  tourniqiiet  in  opera- 
tions  iipon  the  limbs;  as  said  elsewhere,  in  performing  amputations  some  sur- 
geons  (iiotably  Lambotte)  nse  no  constrictors ;  they  first  expose  and  ligate  the 
larjLic  vossols  before  dividing  the  tissues  transversely.  In  resections  constric- 
tion has  also  been  found  unnecessary. 

Anesthesia  Faralyses  (So-called). — IIyperextension  of  the  arms  above  the 
head  has  been  followed  by  brachial  plexns  palsv.  The  mechanics  of  this  lesicn 
are  stili  a  matter  of  dispute ;  bnt  it  makes  no  diflFerence  whether  the  humeral 
head  or  the  clavicle  does  the  damage,  the  position  is  bad  and  nmst  not  be  used. 

The  arms  mnst  not  be  permitted  to  hang  over  the  sides  of  the  operating  table, 
as  there  is  likelihood  of  compressing  the  mnscnlospiral  nerve  betw"een  the  shaft 
of  the  himienis  and  the  edge  of  the  table. 

Trendelenburg^s  position  has  its  special  paralyses.  The  brachial  plexu8  has 
been  injured  by  an  excessive  puli  exerted  upon  it  by  too  much  prcssure  upon 
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the  flhoulders  by  the  shoiilcler  piee^es,  Too  gTeat  a  piill  iipoii  the  Icgs  flex<}d  on 
the  tiiiglis  haa  resulted  in  lociil  paralvsis.  Eacli  of  tliese  couditions  was  canscd 
ibv  failure  to  distribute  the  weigbt,  to  be  supported  aniong  aeveral  points;  instead 
of  tbis,  it  \vas  anowed  ta  cc>ni'eiUrafce  up^m  one  reg*ion. 

It  is  the  duty  of  the  anesthetist  to  make  sure  tbat  nane  of  tbcse  aecidental 
nerve  pakies  shall  oecnr.  Thia  is  especiallj  so  after  the  opcration  bas  started 
— the  siirgeon  hius  hh  owti  wi)rk  to  dn  and  slu  ni  Id  not  be  diverted  frorn  it. 

With  the  patieut  Iving  npon  tlie  sido,  the  nervcs  of  the  nndor  ann  are  stib- 
Ject  to  dangerons  pressure  unless  spe^^ial  provision  is  made  to  giiard  against  tbis. 

Aitcr  ali  of  tbese  pressiire  paral vset^,  the  nerves,  as  a  rnle,  regenerate  in  dne 
cmirse  of  tirne;  oceasionallv  thev  do  not*  The  čare  of  postoperative  paraplegia 
id  oiitlined  on  png€*s  2M,  24,  25,  120  and  12L 

Paralyses  from  Division  of  Peripheral  Nerves  at  Operation.— Tlie  divided 
nerve  must  be  siitim  d  as  a  matter  of  conrse.  Ne^leet  of  tbis  at  the  priinarj 
operation  necessitateri  a  seetjiidarv  seareh  for  and  nnion  of  the  eiids.  Tbis  mav 
be  extremely  difficnlt  on  aeeoiuit  of  scar  tiasne.  Althongh  othcrs  bold  the 
opposite  opinion,  A.  S.  Tavlor  in  over  lOO  instanees  bas  ncver  seen  atrophy  of 
the  nerve  trnnk  distal  to  the  point  of  division,  eveu  after  several  vcars  had 
passed  since  the  diviaion  took  piaee. 

TREATMENT    OF    THE    WOUNI> 


CLEAN  WOIJNB3 

Bemoval  of  Stitches,  ?incettcs»  and  Adherent  Qau2e. — Tn  i^leaii  \v0nnd9,  the 
first  dressing  is  changed  when  it  is  tinic  to  remove  the  stitches.  Tbis  varies 
LWith  the  natiire  and  loeaHtv  of  the  wonnd.  Tbns,  in  \vonnds  »>f  the  faoe,  the 
r«titebes  mav  be  renioved  aa  earlv  as  the  seennd  dav,  provided  there  is  110  tensiou 
un  the  sntnre  line.  On  the  otber  hand,  where  the  eosmetic  etfect  is  not  so  im- 
portant,  the  stitebes  are  iisnallv  taken  ont  on  tlie  fifth,  sixth,  or  sevonth  dav.  If 
there  is  a  tendenev  to  separatrnn,  the  alternatc  stitebes  are  renioved  on  1  day. 
adheaive  phiflter  etrapa  (sterile)  taking  their  plae€%  and  the  remaining  stitches 
are  taken  oiit  a  dav  or  2  later.  Miehel  elips  (pineettes)  are  taken  ofT  on  the 
fifth  to  seventh  dav.  When  eatgnt  is  iiaed  to  nnite  the  skin»  the  first  dressing 
mav  be  done  any\vhere  from  tlte  tenth  to  tlie  foiiiteenth  dav.  l\v  thcn  tlie  part 
of  tlie  sutiire  in  etmtact  with*l iving  eells  will  be  absiirlM^d ;  the  rest  ean  8inip]y 
be  brnsbed  away. 

'I'o  remove  a  stiteli,  seize  one  of  the  looso  ends  and  draw  npon  the  knot  so 
tbat  a  little  of  the  bnried  part  of  the  sntnre  is  driuvn  ont  of  the  skin;  cnt  this 
with  the  barelv  opened  points  *if  a  sharp  pair  uf  seissors-  A  (jniek  jerk  renioves 
^the  fttiteli  with  praetieallv  no  pain* 

Miehel  elips  are  nnbent  bv  seizing  eaeh  half  \vith  one  of  a  pair  of  monse- 

ib  foreeps  and  pnlliiig  tlieni  ajiart,     Single  hooka  mav  be  nacd  instead  of 

foreeps. 
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h,  liuH  been  statcnl  that  Mit.'he]  elips  give  rise  to  pa  in  oiul  loral  ntKiroala  more  read- 
ily  l\mn  sutures.  This  is  true  it'  the  elips  are  appiied  t.o<)  tif?btly;  the  Siime  olgeetioua 
♦•»lil  Ik!  made  against  Butures  whifh  have  beeu  too  tij?htly  drawiL  In  Loth  eases  local- 
izihI  eierTosis  is  bound  to  ensue,  and  thv  patitMit  suffers  more  pain  tlmn  if  the  skin 
W(Te  lei4S  tightly  eojij^trieted.  Oehsiier  has  laid  jjartitnilnr  stress  upoii  this  poiut.  He 
ftutures  his  skin  wouiids  with  Lorae  hair  heeause  uf  its  ela8tk'ity.  He  atates  that  he 
haa  iiever  seen  aiiy  uecrosis  or  cutting  throiig^]i  of  sutures  wheii  this  material  was 
4'niiiltjyixl.  In  his  elinif  the  approximiitinM  sutures  are  so  loasely  passt^d  that  the 
lii»rtAe  luiir  arehes  over  the  line  Ljf  union  and  dfien  not  eonje  in  eontaet  with  the  skin 

■«xeppt  itt  the  point(4  of  entram^e  and  exit;  it  is  state<l  that  the  3uh8equeiit  reactive 

■•weiling  of  the  tissni'^  tills  np  the  loops. 

If  dried  sceretions  luive  iiiatted  the  lavers  of  gaiize  togethei%  its  renioval 
require^  espeeia]  earc,  for  a  siidden  eartdeaa  tug  mav  tear  apart  the  freshlv 
a^gliitinated  margiiis  of  the  wotiiHh  It  is  best  to  raise  one  corner  of  the  masa 
^'cntlv,  and  ^rasp  the  flat  pieec*  af  pmzc  iU'xt  to  the  skiti  ^  with  a  foreeps  or  other 
instniinent  capable  of  holdinj^  it  finulv  in  plače*  The  superficial  lavers  of 
ganze  are  now  renioved,  Considerable  foree  can  be  used  without  dragging  on 
the  fre^blv  healed  tissiies.  On  either  side,  the  skin  is  gentlj  st^paratcd  from  tlio 
overlving  gaiize  np  to  the  nutore  line,  oiid,  be^nnninir  at  one  end  of  the  wonnd, 
the  gaiize  is  pnlknl  olF.  The  direction  of  puli  ia  always  longitndinal  It  is  well 
to  keep  the  skin  in  plače  by  pressiug  it  duwn,  as  this  lesscna  tlic  pain.  (The 
nse  of  peroxid  of  hvdrogen  to  looacn  dried  ganzc  is  not  very  effective.  It  is 
better  to  reniove  tlie  .snptTlieial  part  of  the  dresaing  and  applj  a  wet  dressing  for 
half  an  honn    lJy  that  tirne  the  dried  ganze  has  had  tirne  to  soften.) 

Tbo  instniTneiits  nsed  in  removing  the  ganze  mnst  I)e  disearded.     As  said 
helow,  onlj  after  the  wonnd  itself  bas  been  exposed  should  sterile  drapings  be' 
spread. 

After  tlie  nse  of  tbe  actnal  canterv  npon  skin  lesions,  leave  tlie  seab  alone 
nntil  it  sepanites  at  tlie  enrl  of  aboiit  10  davs.  The  ^niail  grarnihitiiig  area  which 
m  nsnaliv  left  hehind  is  treated  aecording  to  the  princijiles  laid  down  nnder  the 
heading  of  nlcer. 

Do  not  reniove  a  seab  withoiit  good  reason  I  Tf  a  laecrated  wonnd  bas  be- 
come  crnsted  over  and  tbere  are  no  signs  of  pnnilent  inllaniniation,  snch  rs 
8welling  and  \videspread  redness,  or  inereased  pain,  leave  it  alone,  The  scab  is 
the  best  oeclnaive  dressing  imaginable,  it  ia  natnre^s  collodion. 

This  point  is  of  less  iniiiortanee  in  postoperative  treatinent  than  in  the  manage- 
nn^nt  f^f  aeridentul  woun(ls,  Larjtre  and  sina  11  laeerated  wnioids  do  hetti^T  if  left  alone 
in  the  absenee  of  sijaiis  indieatinj^r  retention  than  if  subjeeted  to  daily  dresaing,  Astley 
Cooper  was  the  first  to  observe  this  in  the  ease  of  a  ernshed  ankle.  The  dried,  hlood- 
soaked  clressinijfs  were  left  iintonehed  for  several  weeks  and  the  wound  healed  kindly 
and  without  snppuration  nnder  this  nnsifTbtly  eovering. 

*  Inatead  of  applviug  loosc  gauzc  clireftly  to  the  tvouii<1*s  surfaee  (after  operation  is 
completi«<l),  for  the  »»ke  ot  loriveiiicni  »>  sit  the  i\r^{  dn'ssiiig,  a  .'^iiiall  llat  pit^re  of  gauze 
whit'li  a  little  aiore  than  covera  th«  »uturo  line  is  flrst  appbed  and  thea  the  rest  of  the 
dressiaga   are  appbed    la   thij  euatotr>ary   aianaer. 
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Snbcutaneous  Seroiis  Effusions. — tfceatment. — Subcutaneoiis  serons  effu- 
sions  are  not  rarelv  seen  a  t  first  dressiiii^  of  perfof^tlv  aseptic  woiincla.  There 
have  been  no  fever  and  no  nniisual  paiii;  at  tlie  dressing  there  is  no  redneas  o£ 
tbe  skin,  the  woinul  of  wliicli  lias  liealed,  nierelv  a  fliietiiatiii^  swelliiig  corre- 
sptjndiug  witli  iUv  regiuii  uf  tlio  \vouiid.  Tiider  the  strictest  aseptic'  preeantioiis 
and  after  painting  with  iodin,  a  iiarrmv-bladed  instninient — the  flat  end  of  a 
prolM%  for  fxainple — is  insertnd  thruiitrli.  the  fresldv  heaknl  sear  initil  the  fliiid  is 
reaehed,  and  the  waiind  is  eracked  open  a  little  nmro  tu  pennit  of  freer  drainage. 
The  instrument  is  laid  aside  and  a  firm  conipressive  dressing  is  applied.  Tlie 
btmonnt  of  secretion  deterniineg  tlie  snhsequent  conrse.  If  it  is  scantj,  there  ia 
^no  need  of  disturbing  tlie  woiuul  for  2  ov  *]  davs;  if  eopiona,  the  dressings  miist 
l>e  rencwed  as  often  as  thev  become  satnrated.  llsnallj  tlie  woiind  closea 
promptlv  as  soon  as  tbe  serum  has  escaped, 

PREVENTION. — ^fanv  operatora  like  to  scpiceze  ont  tbe  air  just  hcforc  clos- 
in^  the  1  last  stiteh  of  the  skin  vvuund.  Thev  then  applv  liard  pads  of  gauze  to 
either  side  of  the  suture  line  for  the  sake  of  additionul  conipression. 

Elastic  comprkssion  is  a  prime  faetor  in  preventiniz;  tbe  siibentaneons  acs- 
cumiilation  of  senim.  Loose  ganzo  adapts  itself  for  this  pnrpose  most  readiljr- 
It  ecjuftlizes  the  preasnre  of  the  overlving  handage.  Where  direct  compreaaion 
i»  de:»«jred  over  one  partietilur  sp(»t,  a  fnhled  towe!  or  a  roll  of  bandage  niay 
Im*  n»i?*l,  held  in  phiee  by  a  strip  of  adhesiva  Over  this  tbe  usual  bandage  or 
biuder  is  applied. 

Draipjaoe  of  abeptic  wouNns  is  often  made  to  permit  eaeapo  of  serum  for 
the  first  48  honrs.^  It  is  tlten  renioved  nnder  tlie  atrietest  aaeptic  preeantions, 
1'nder  no  eircnnistanees  are  s\vabs  or  probes  to  be  passed  iiito  sneli  traeta  after 
withdrawal  of  the  drainage,  There  is  iio  more  sense  in  doing  this  than  in  prob- 
ing  a  fresh  guiisliot  wouTid.  In  either  caso  there  is  great  danger  of  carrying 
infeetion  inward. 

Consistent  Ascptic  Teclinic.  — Oonsiatent  ascptic  technic  is  rarer  in  the  ward8 
than  in  the  opera  ti  iij;;  rooro.  It  is  qyite  eonnnoii  to  see  a  surgeon  pnll  on  a  pair  of 
ftterilf  K^f^vi^  in  tli**  most  ni^pirovt/d  faj^hion  and  tbon  reinovo  the  drrssiniržg  (the  outside 
of  whi<'li  has  bcn-n  in  rontait  witli  the  hed  rlr>tlies,  ett\}  with  thesc^  Hterilo-plovcd  hiinds, 
>ften  |j**fore  the  drcssinR-s  nrv  toiichei!,  a  flterile  tr>wf]  is  sprcad  otit  with  rrli^iona  etire; 
fthcn.  as  th€»  dressini^s  ctmie  away»  they  ysually  8weep  over  that  part  of  the  towel  near- 
est  the  wciund,  infectinjr  it.  Next»  sterile  seissors  and  forccps  are  used  for  rcmoving 
8titchef» — it  is  always  a  rnatter  of  chanre  whether  or  not  the  pointa  of  these  Instru- 
ments t»ecT)nie  infertfHL  IT3iinally  th*\y  do  not*  hiit  ihin  throuRh  no  fnult  of  their  user, 
who  is,  of  eourse*  lUTCon^rioiis  of  the  errr^rs  foitunitted.  One  of  thp  most  frerniont 
'*tireali8^^  is  the  eontjiet  of  t^hirt-  or  f*oat-niff  \vlth  tow*^],  rottoii,  or  paiizp  wipps  wbilt' 
Instruments  are  being  used  in  a  \vouurh  As  nttontion  is  roncontratr<!  on  thi*  woutu1, 
this  contnet  esrapes  notice. 

Perhaps  if  sometbinir  like  the  following  sequenfe  were  to  hp  ohserved,  there  might 
f  lees  opportunity  for  crror,  thrMjj[,'li  if  n  mar*  doos  not  liave  tlie  trne  sunse  of  asf^psia, 
«?t  of  rules  ran  give  it  to  liim. 

*This  18  a  roiitine  meaaure  in  brefist  amputationa,  csteDsive  thjroidectomieii,  ampata* 
iioii«  of  UmbB,  aecidental  scalp  8 ml  faoo  woiinil8,  etc. 
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Rciiiove  ali  dressings  exc€pt  thc  last  piece  of  gaiize  iioxt  to  the  woiinil,  witliout,  of 
<!Ourse,  touching^  the  woimd.  Xow,  with  the  wound  exposfii  or  i-overr-d  with  a  single 
pjeee  of  cfinize,  the  surtreon  shoulij  turn  baek  liia  cuffs  or,  better,  mil  up  liis  aleevea  be- 
fore  pulliri^  on  the  k1ovc8  in  the  eustuniarj'  approved  fashion  (see  Voh  I,  Chaps.  I  and 
II).  Finally,  the  sacred  sterile  towel  ran  he  spread  so  that  it  liee  up  close  to  the 
wound, 

The  reader  inay  remark  that  there  is  nothing  new  in  ali  of  this,  a  fact  which  I  most 
readily  cxjn<?ede.  But  I  do  insist  that  the  men  of  the  pre-antiseptic  and  pre-aseptic 
eras  jiml  innny  of  tho8e  trained  hy  theni  do  not  possess  a  suffiriently  acute  sense  of 
asepsis.  Ali  whi<4i  has  heen  said  about  the  eliiiies  ahroad,  und  the  ^'breaks"  whicb 
oc'€*urred  in  so-ainbso'a  elinic,  is  trne  euou^h,  Imt  we  should  not  boaat  as  long  as  in- 
fections  follow  Lane  platinj^s  in  elean  cases,  or  distinKuishe*!  operators  p^rasp  the  rail- 
irig:  of  the  fjrnpbithenter,  adjust  horn  speetaeles  or  revolviojr  ehairs,  wipe  their  hands 
with  towels  hnuK  iironnd  their  necjks,  or  puli  a  badly  narcx^tiBed  patient's  tongiic  for- 
ward  and  then  go  back  to  their  operating  withoiit  more  ado! 

As  in  religion,  ever.vone  nijikcs  lomi  protestationfl  of  faith,  byt  how  loiig  will  the 
average  operator  bear  the  statements  of  a  eonseicntions  and  tactless  *Y'cnsor  of  asep- 
Bi.V  \vithouL  Bhowing  annoyanee  or  even  losing  his  temper?  Norses  are  even  worse 
in  this  respect;  to  call  their  attentioii  to  a  ''break"  is  to  eam  their  everlasting  hatred 
(for  the  ti  me  being). 

The  que8tion  is  Dot  how  to  become  siirgicany  clean,  but  liOW  tO  stay  ao* 


Binders. — The  f  imet  ion  of  a  binder  is  to  take  the  plaoe  of  a  handage  in  se- 
curin^  tiie  dressintrrf  in  phiee.  Yct  how  oftcn  does  one  see  faihire  in  aeeoinplish- 
ing  thiH  purpose!  ilanv  binders  put  on  in  the  operating  rcM>m  are  applied  too 
tightly;  the  nneonscions  patient  offcrs  iio  remonstranee,  and  as  conscioiisness  re- 
tnrns  his  coniplaints  are  attribnted  not  to  the  nnneeessarv  tiglitness  of  his  dress- 
iugs,  hnt  to  the  iinavoidahle  piiin  in  the  wonnd.  Himplv  sliding  the  fingera 
undcr  the  edgc  of  the  binder  will  teli  nno  vvhetber  it  is  too  tight,  Another  fre- 
qnent  fanlt  is  that  more  of  the  b0dy  is  confined  by  the  binder  than  is  reallj 
necesaary,  For  cxaniple»  after  an  operation  npon  the  lower  ahdomen,  it  is  not 
necessarj  that  the  binder  shall  eonstriet  the  iipper  abdonien  and  tlnis  haniper  M 
the  plnv  of  the  lnwer  thornx;  nor,  nfter  a  gall-bladder  operation,  shall  the 
h)wer  iibdoinen  be  tightly  eneased^  hampering  the  abdoniinal  respiratory  niove- 
ments.  ■ 

On  tho  other  bund,  too  looae  applieation  of  a  binder  resnlts  in  it  s  displaee- 
ment.    Binders  tend  to  m  igrate  tovvard  the  narrowest  pa  rt  of  the  triink,  naniely,    _ 
the  waist»   llenee,  those  applied  over  the  hips  and  lower  ahdomen  shonld  be  kept  ■ 
froni  sliding  npward  by  1  or  even  2  perineal  straps  padded  witb  cotton  to  pre- 
vent  eutting;  while  those  binders  aronud  the  thorax  or  iipper  abdomen  shonltl 
be  kept  froni  sHding  dovvinvard  bv  šhonMer  straps. 

Mneh  tinie  is  \vasted  in  some  institntions  in  pntting  an  iinneeessarilj  large 
nuniber  of  Y>ins  into  binders  for  the  sake  of  a  pleasing  appearanee,  At  the 
ilavo  diiiie  one  ean  see  binders  in  their  proper  plače  doing  their  work  bv  virtue 
of  3  large  safetv  pins.  Of  eonrse^  the  manv  tailed  or  aeultetns  binder  ia  capable 
of  more  aeenrate  adjnstnient  than  the  other  sort. 

It  is  always  safer  to  plaee  a  strip  of  adhesive  plaster  balf  on  the  gauze  and 
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half  on  tiie  skiii  nt  tlie  iippcr  and  lovvcr  margins  of  tim  drcssing  to  prevent  ita 
slippin^*  In  faet,  some  suggcst  discarding  bhiders  entirelv  and  nslng  3  or  4 
š^trips  of  adhesive  plaster  run  half  or  tliree-iparters  aronnd  the  bodv. 

Adhesive  Plaster. - — A  t  a  first  dressing  it  is  wrong  to  tear  off  that  part  of 
the  adhesive  \vhieh  is  tinnij  adherent  to  the  skin.  If  the  dressiiigs  are  soaked 
with  secretions,  the  plaster  is  cnt  just  at  its  iinion  with  the  skin  on  either  side, 
and  the  niass  of  soiled  ganze  can  bo  removed  in  toto.  If,  ho\vever,  the  siipcr- 
ficial  Iftvers  of  ganze  are  stili  elean,  the  adhesive  need  only  hc  divided  on  1  side, 
eo  thrtt  the  dreasing  is  laid  aside  as  thongh  on  a  hinge.  After  tlie  deepcr  parts 
ha  ve  been  renewed,  the  original  supertleial  part  is  again  swiing  back  into  plače 
ttid  secured  by  shart  picees  of  fresh  adheaive. 

In  casea  \vhere  the  dressings  re^inire  freqnent  change  it  is  of  advantage  to 
use  tags  of  adhesive  plaster  applied  to  the  skin  well  over  on  eaeh  side  bejond 
the  dressings.  Froni  tliese  tags,  ta  pes  nin  a(?ross  tlie  drpssings  to  nieet  eaeh 
other.  Siinplv  untving  them  releases  the  dressing;  shonld  the  tapes  beeome 
soiled,  it  is  easv  enongh  to  renew  them  %vitlio!it  disturbing  the  adheaive. 

In  short*  adhesive  plaster,  oiiee  firnilv  attaehed  to  the  skin,  shonld  not  be 
removed  except  for  good  and  snffieient  reason.  Eepeated  removnl  and  re-appli- 
eation  render  the  skin  raw  and  tender.  It  is  far  better  for  the  paticnt  to  look 
like  a  neglected  bili  board,  \vith  a  masa  of  snperimposed  lavers  of  adhesive, 
than  to  present  a  neat  appearaiice  at  the  saerifieo  of  his  persoiial  ddinfurt.  Wlien 
iinallv  it  eomes  t  i  me  to  reniuve  tbe  adhesive^  the  liheral  iise  of  lieiizin  or  com- 
niercial  ether,  eombined  with  an  nnhnrried;^  gentle  nianner,  will  assnre  minimum 
irritati<m  to  the  skin, 

Bupture  of  the  Primarily  Healed  Sature  Line. — This  accident  may  oceur  in 

iBtbcDie  individuals,     The  loealitv  of  the  wound  or  the  method  of  closnre  has 

practicallj  nothing  to  do  \vith  its  occurreiiea     There  are  eertain  people  ivhose 

tifisucs  are  of  p(»or  qnality  and,  no  matter  hnv  one  nnites  the  wonnds  of  tbese 

perfloBs*^  thore  is  danger  of  rnpture.     In  abdoininal  snrgerv,  the  eases  of  carci- 

B    noma  of  the  stonnieh  and  nterus  aeem  espetnallj  prone  to  this  aecident.     It 

^^Mliallv  happens  l:»etween  the  ffuirteentli  and   t\venty-first  davs.      A  eoogh  or 

^HtolK^^.e  mav  be  foI!owed  by  purting  nf  the  \vfnHuL     Srn  neti  mes  the  peritoneuni 

■    remains   intact,   at  otliers  tlie  entire   \voinid    ruptnres,   aHowing   prolapse   of 

viseera,     InspeetieDn  of  tbe  wnniid  sh<>ws  not  the  slightest  rcaetioru     Tlie  nn- 

changed  tissues  are  as  elearlj  tu  bo  re(*ognized  as  at  openition. 

The  aecident  is  not  usiiallj  folIowed  by  serious  eonsequeiK"es.  A  secondary 
iuture  18  made  and  the  wonnd  heals  wit!iout  f urther  trouble. 
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INFUCTED  WOUNDS 

The  general  prineiples  in  the  treatnient  of  infeeted  wounds  consiat  in  (1) 
providing  free  drainage  and  (2)  improviug  the  patient's  general  coadition  by 
evetv  posaible  UK^ana. 

*  Whether  by  layfr  or  through mul  through  suture,  or  by  »ilk,  eatgutj  or  linen. 
5A 


I 


I 

I 


50      GENERAL   ASPECTS  OF   POSTOPERATIVE  TREATMENT       ^ 

WoiiiLds  Infected  from  the  Vcry  Beginmng. — As  a  inattcr  of  coiirse,  these  ^ 
should  not  be  closed  until  siippuration  has  siibsided.  If  the  margins  can  then  be  | 
brought  iii  contact  by  adlieaive  strappin^r,  well  and  good.  If  not,  it  may  be 
necessarj  to  mobilize  thc  edges  by  undercntting  bofore  tmiting  wit]i  secondarj 
siitures,  kaviug  plentv  of  space  between  tlie  sutiires  for  drainage.^  Should  the 
defect  be  so  large  that  the  margins  cannot  be  brought  togethcr,  some  suitable 
plastic  iiieasnre  niiist  be  reaorted  to, 

Wotinds  inftcted  at  operatioii  should  be  opened  widelv  froui  one  end  to  the 
other  to  alf ord  free  discbarge  of  geeretion,  and  onlv  after  thej  have  becoiue  Hiied 
with  healthy  granulations  should  attenipt  at  secondary  elosure  be  made. 

An  exceptitni  to  this  rule  exi8t8  in  wouiids  of  the  face,  where,  if  it  is  pos- 
sible,  an  attempt  should  be  made  to  drain  at  1  or  2  points  for  the  sake  of  the 
cosmetic  result.  Under  auch  circumstances,  of  course,  a  much  closer  observa- 
tion  must  be  niaintaioed  to  guard  against  retention  and  the  wound  must  be 
inspeeted  severa  1  times  a  day. 

In  ceUulitis  of  a  particularly  malignant  character  there  may  be  a  great  deal 
of  redneas  and  very  little  seerction.  On  the  other  handj  there  may  be  little 
redness  or  swelliug  witb  much  aecretion. 

tate  Infcctioa,~Catgiit  infection  and  stitch-hole  abscesses  corae  on  lata  ■ 
In  the  čase  of  atitch-hole  abscesses,  if  the  approximation  line  is  well  uuited, 
and  there  is  no  general  reaetion,  remove  the  stitcheSj  apply  a  wet  dressinjsr,  and 
watch  for  24  houra  before  doiug  anvthing  more.  If,  on  the  other  hand,  the 
approximation  line  is  inflamed  and  the  adjacent  tissuea  are  svvollenj  red,  and 
teiider  to  prcsaure,  it  ia  better  to  open  the  entire  wound  rather  than  risk  the 
eifeets  of  retention» 

Bacteriemia.— The  easential  treatinent  of  patieiits  who9e  blood  show3  the 
pfeseiico  of  b  SI  C  ter  i  a  consista  in  aeareliing  for  and  freely  drain  ing  the  loeal  focua 
or  foci  of  infeetion.  It  is  wrong  to  auppoae  that  a  patient  whose  postoperative 
blood-culture  is  pjsitive  for  a  eertain  pathogenie  orgauism  is  dtiomed.  It  is 
not  iincomnion  to  observe  a  baeteriemia  just  before  and  after  operatioiis  whieh 
save  the  patient' s  life;  while  the  first  culture  taken  a  few  houra  after  thc  opera- 
t  ion  may  also  show  some  organ  isms,  later  onea  uauallv  are  sterile.  This  ia 
seen  in  many  cases  of  acute  mastoid  disease,  osteomvelitis,  and  uterine  in- 
fection. Even  if  organisms  persist  in  the  blood  for  some  tirne,  there  is  a  pos- 
sibilitv  of  eventiial  reeoverv,  espeeially  if  the  relative  numbera  do  not  iucreaae. 
Meanvvhile  the  patient' s  strength  should  be  conaerved  and  maintained  in  every 
possiblc  way.  Patients  with  scpsia  often  8how  great  capacitv  for  food.  This 
should  be  indulged  in;  it  is  the  best  nieans  of  aflFording  the  individnal  auimuni- 
tion  for  his  fight  againat  the  bacteria — far  more  usefni  than  iminctions  of 
ungiientum  Črede  or  the  injection  of  vaceines, 

I>rainflge  Haterial — Except  to  keep  the  mouth  of  a  wouiid  open  or  to  stop 
a  hemorrhagc  by  compressionj  gauze  should  not  be  used  in  the  depths  of  a 
wouod.     It  becomes  saturated  vcry  quickly.     It  then  ceases  to  drain  and  acta 

*Eei<!hel  ativises  seeonilnry  suture  of  nU  scalp  wouti49  as  a  routine  mea«ure. 
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as  a  plug  even  if  looselj  inserted,  Besides  this,  its  renioval  alway9  causea  tha 
patient  a  great  deal  of  pa  in  except  in  old  woundfl.  The  intelligent  emplo^^raent 
of  riibber,  either  as  nibber  dam  or  as  nibber  drainage  tiibing,  will  provide  for 
the  free  outlet  of  punilent  dischargea.  It  haa  the  additional  advantages  that 
tlie  surgeon  spends  raiich  less  tirae  at  dressing  the  woimdj  and  that  the  patient 
is  spared  miieh  iiiinecessarv  pain. 

It  is  impnrtant  to  preserve  a  niče  balance  between  remo\'ing  drainage  too 
soon,  tlius  alIowmg  the  superfifial  pa  rta  of  tbc  woiind  to  come  together  and 
blocking  the  outflow  of  piia  from  the  depths,  and,  on  the  other  hand,  leaving  the 
drainage  material  in  plaee  too  long,  which  resnlts  in  the  formati  on  of  a  rigid- 
wa]ted  sinus  the  sidea  of  which  will  not  conie  in  eontaet  \\ath  one  another, 
Its  liuing  of  granulations  is  of  sneh  poor  qnality  that  there  is  little  or  no  re- 
sponse  to  stimulating  measnres.  Snch  a  tract  mav  remain  in  siatu  quo  for  an 
interminable  length  of  tirne  before  it  closea.  If  ali  other  measures  fail,  escision 
of  the  tract  is  the  only  remedj, 

By  gradnallv  shortening  the  drainage  tnbing  day  bv  daj,  there  is  less  likeli- 
hood  of  experieneing  retention  from  too  rapid  withdrawal  of  drainage.  If  2 
large  tubes  are  Iv  ing  parallel  to  one  anotherj  withdraw  1  entire!y  after  2  or  3 
davs,  graduallj  shorten  the  other,  and  finali  v  pasa  a  narrow  tnbe  inside  what 
remaiBS  of  the  larger  tube  before  wi(:hdrawing  it.  In  this  way  the  patient  ia 
spared  unnecessarv  pain,  although  the  drainage  loses  nothing  in  eifectiveneas. 

Needless  to  saj,  a  safetj-pin  should  transfix  the  onter  end  of  anj  drainage 
material  whicb  is  used.  Negleet  to  observe  this  precaution  freq!ientlj  results  in 
the  UBobscrv^ed  disappearance  of  the  drainage  material  within  the  suppurating 
tract,  and  its  rediscoverj  months  later  at  a  second  operation  by  another 
irgeon. 

Brainage  by  6ravity,  Cou^ter-iEciaions,  and  Permancnt  Suction,— Escape  of 
secretions  bv  gravitj  mav  be  facilitated  bv  changing  the  position  of  the  drained 
part  (in  an  appendieitia  abscesa  having  the  patient  lie  npon  his  right  side)  or  by 
establishing  a  counter  ineiaion.  If  anatomieal  or  other  eonditions  do  not  pennit 
either  of  these*  permanent  anction  (Voh  I,  ('bap.  Vil)  maj  be  emploved.  If^ 
in  spite  of  theae  raeasures,  the  wonnd  does  not  look  well,  the  temperature  keepa 
np,  and  there  are  no  svmptoms  pointing  to  diseaae  elsevvhere,  it  maj  be  assumed 
aut  badlj  drained  or  unopened  cavitiea  stili  exist  in  the  affected  region  and 
irch  for  tbem  muat  be  made  withont  fnrther  delaj. 

Irrigation  of  wonnds  is  falling  into  disuse  as  tirne  goes  on.  As  long  aa  no 
rcrtcnfion  exists,  the  tissnes  \vill  heal  as  rapidlv  m  tlieir  individnal  natnre  ab 
low9.  Nothing  is  to  be  gained  bv  washing  out  a  wonnd  \vhich,  within  15  min- 
ntea^  filla  with  purnlent  seeretions.  Thia  remark  does  not  applj  to  permanent 
irripation  of  infected  joint  eavities,  etc,,  but  merelj  to  the  use  of  irrigation  as  a 
routine  measnre  in  the  ronnd  of  \vard  dresainga. 

Permanent  Bath.— Tn  certain  infectiona  of  the  hand  and  forearm,  of  the 
ischioreftal  reiiioru  and  of  tlir*  hnver  extreniitv,  permanent  batb  at  bodv  tempera- 
ture or  a  little  higher  (up  to  116"^  F/)  maj  be  of  great  service  in  cleanaing 
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Weuk  antiseptic  (boric 
acetate)    solutions   are 


Fio.  8. — Tlboel*!!  Spbikg  Drain. 


the  parts  withoiit  pain^  affording  readj  eacape  of  Becretions  and  pemiitting  (in 
the  čase  of  the  extremitie»)  moderate  moveinents,  The  pus-infeeted  water  of 
tlie  periimnent  ha  tli  sliould  he  niixed  \vith  some  strong  antiseptic  before  it  is 
poiircd  iiito  the  aiuk.  The  inirse  or  orderlv  whose  diitj  it  is  to  atteiid  to  this 
shoiild  be  cautioned  agaiust  eoming  in  contact  with  this  septic  materiaL     The 

eompositioii   of  the   pormaneiit   bath   is   of 
ril  i  nor  iniportaiice. 
aeid    or   ahiiiiinum 
eniploved. 

DralE&ge  in  Minor  Surgery. — Tieg^l  (11) 
emplovs  a  spriiig  to  keep  the  iips  of  the 
woiind  apart»  thus  faeiHtating  drainage 
(  Fig.  8  ) ,  Othcr  authors  ha  ve  eiiiplojed  staj 
sutiires  to  keep  the  inargins  of  the  wound 
apart  to  permit  of  free  draiuage  of  the  sub- 
ciitaiieous  region  withoiit  the  use  of  a  draiu. 
Heat. — ^Heat  mav  bo  applied  in  anv  nuiiibcr  of  ways.  Among  the  caoiest 
are  the  poiiUJee  and  the  hot-water  bag.  I  shall  not  eniimerate  the  thoiisand  and 
one  devicea  for  diatherniy.  Let  it  siiffice  that  a  very  simple  and  con  ven  i  en  t 
apparatus  niay  be  improviaed  by  lining  a  box  \vith  asbestos  eardboard  npon 
whieh  are  sct  np  as  man  v  eleetric  biilbs  m  dt?j^[red.  A  t  opposite  ends,  the  box 
may  be  cut  away  to  suit  the  individual  reqnirGnicnts  of  the  časa 

Typea  of  Absorbent  Bresiing  aad  Indications  for  Their  Tlae. 

In  a  properlj  drained  wound  one  fiinla  ali  tho  secrrtion  in  tlie  superficial  dressing" 
and  practieal]y  lume  in  tlie  woond  itscdf.  The  welhng  up  of  pus  upon  removal  of 
dressings  8how&  that  thia  purjiose  has  not  been  arromplished.  Kither  the  wound  bas 
not  been  pToperly  drained  or  the  dressings  have  not  bren  rbanged  often  enongh. 

Where  the  secretion  is  thin  and  prolnae,  it  is  nnnec*essary  to  nse  a  wet  dress- 
ing,  There  is  so  nnich  ilnid  givcn  off  by  the  wonnd  that  the  dressing  rapidlv 
becomes  soaked  and  mnst  be  freqnently  elianged.  Under  sneli  eirenmstanees, 
the  emplovraent  of  pads  of  Irish  mass  in  gauze  envelopes  instead  of  quantities 
of  drv  ganze  is  of  distinet  *^onomieal  advantage,  Irish  moss  conies  in  Hat 
boards  like  thiek  eardboard.  This  is  cnt  into  convenient  sizes  and  is  wrapped 
in  2  or  3  thicknesaes  of  ganze.  It  is  then  eoaked  in  water  until  it  becomes  soft, 
ia  wrung  out  thoroughlv,  and  applied  to  the  wonnd — under  proper  ascptic 
precantions, 

\Vhere  the  seeretions  are  thick  and  fairlv  prof  nse,  a  wei  dressing  changed 
2  or  3  times  a  dav  should  be  used,  For  ali  aroimd  nsage  alnminnm  acetate 
solntion  (liqnor  bnrrowii)  is  the  most  satisfaetorv.  Onlv  the  supernatant  flnid 
of  the  alnminnm  acetate  shonld  be  nse<i  The  sediment  shonld  not  be  shaken 
np;  it  is  an  inert,  insoluble  eoinponnd  (snlphate  of  lead). 

Experienee  will  show  how  mncli  ganze  is  neec^ssarv  to  properlv  absorb  the 
secretion  of  any  given  wound.    The  ganze  shonld  be  wrnng  out  before  it  is  ap- 
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jM/d  to  the  woinul.     A  spi  it  compress  protects  tlm  skin  from  pros.snre  of  the 

THHly*pins  holding  the  drainr.ge  in  plače.  Ilubber  tissiie,  oiled  mnslin,  oil 
»ilk,  or  wax  paper  covers  tlio  wet  gauze  and  projoets  bevoud  it  on  aH  aides. 
(Tliis  is  a  technical  error  in  niy  opinion, — Editok.  )  Thia  is  held  in  plače 
hy  a  sili  table  bandage,  binder^  or  tapes,  as  the  čase  mav  be. 

In  wounds  \vitb  inoderate  seeretion,  in  which  tlie  aeute  inflammatorj  stage 
is  past,  one  can  obtain  absorption  of  seeretions  and  at  the  same  tiine  avoid 
iindue  maceration  of  the  skin  bv  applving  a  dry  ganze  dressing  co%'ercd  with 
rubl>er  tišsue  or  aume  siuiilar  impervi*>iis  .substanee;  tliis  prevents  t*rnstii!g  in  tlie 
superficial  part  of  the  dressing.  Later  on  a  dressing  of  bland  ointment  suffices. 
The  treutnieiit  of  grainilating  siirfaccs  is  clescribed  l»elo\v  nnder  Ultier. 

Frotectiag  the  Skin  from  Irritating  Secretions, — Dnring  the  stage  of  acnte 
suppuration,  coating  the  adjaeent  skin  with  zine  oxid  ointment  not  only  pro- 
tects  the  skin  from  irritation,  but  also  prevents  the  gauze  froni  beeoming  glued 
to  the  skin.  Where  the  wet  dressing  has  set  up  a  folliculitis  of  the  adjaeent 
skin,  simple  exposnre  to  the  air  often  enres  it.  If  not^  a  wet  dressing  of  50 
por  cent*  aleohol  nn\v  improve  matters. 

Fumncles. — It  is  often  possible  to  catise  a  beginning  fnruncle  to  aubside 
bv  the  applieation  of  a  smal!  bit  of  10  per  eeut,  soap  salievlie  plaster  (the 
imported  German  varictv  is  the  best).  The  plaster  shonld  be  ehanged  once  or 
twice  a  dav.  LTnder  no  einninistanees  .shoiild  the  pns  lie  sqiiepzcd  ont  of  any 
furunele,  Such  manipukition  nniy  resnlt  in  a  spread  of  the  process  and  the 
formation  of  a  carbuncle,  If  the  salieylic  plaster  is  not  avaihdjle,  a  wet  dress* 
ing  shonld  be  worn  until  the  signs  of  inflaniniation  havc  subsided.  If  there  is 
not  nuich  flweiling  or  inihimniation  of  the  adjaeent  t^kin»  a  sniall  bit  of  snrgeon*s 
lintj  the  aize  of  a  postage  stamp,  may  be  spread  with  a  little  ointment  and  held 
in  plače  by  verv  narrow  strips  of  adheaive  plaster.  Do  not  try  to  hasten  the 
#loughing  of  a  fnrnnele.     As  long  as  there  is  no  retention,  leave  tlie  slongh 

'Slone  UDtil  it  beeumes  separated  of  itself. 

Certain  men  introduee  a  toothpick  dipped  in  carbolie  acid  into  a  fnruncle. 
The  nse  of  tinchire  of  i  od  in  for  this  purpnae  is  nearlv  as  elfective  and  nioeh  less 
apt  to  be  followe(]  bv  noerosis.  Before  open  ing  anv  focus  of  snppuration 
( fnrnnele,  carbuncle,  paronychia,  etc.)  it  is  an  excellent  plan  to  anoini  the 
adjaeent  skin  \vitli  some  sort  of  gi^ease,  so  tlint  the  eseaping  pns  doos  nnt  infect 
adjaeent  hair  follicles  and  give  rise  to  further  tronble.  If  no  greaae  is  available* 
ioap  \vin  answer  the  pnrpose. 

B^moval  of  Oaaze  from  the  Depths  of  a  Woiind, — If  possible,  it  is  well  to 
wait  until  the  ganze  has  ber(*ine  h  k  »se  of  itself  before  renioving  it ;  one  mav  have 
to  wait  as  long  as  2  or  *3  \veeks  for  tbis  to  Iinjjpeiu  If,  however,  it  is  imperative 
tbat  gaiize  shall  be  romoved  sooner  than  this,  tlie  following  points  shonld  be 
borne  in  mind: 

(1 J  Soaking  the  snperfieial  ganze  bv  a  snperimposed  wet  dressing,  for  half 
an  hour  or  so,  or  the  applieation  of  peroxid  for  10  or  15  minutes,  will  loosen  the 

^Anze  for  about  an  ineh  from  the  surfaee. 


I 


54     GENERAL   ASPECTS   OF   POSTOPERATTVE   TREATMENT 

(2)  Uiidiie  force  miist  iifvcr  be  eiiiploved  in  piilliiig  tliegaiize  loosc.  Sprcad 
oiit  each  piece  of  gauze  in  turn,  testing  the  center  and  either  mar^in  to  see 
wliieh  part  wiU  come  away  most  eaailj.  Puli  up  aiich  portions  as  yield  readilv 
iintil  resistaiice  h  met  with,  then  go  over  tlie  cntire  iiiass  of  gaiize  pieee  by 
piece,  and  probablj  mnch  whieh  eould  not  be  removed  previonslv  can  now  be 
withdrawn.  If  several  strips  have  been  withdniwn  and  the  reinainder  are 
fimilj  adherent,  tran9i]x  them  cloae  to  the  skin  with  aafetv-pins,  cutting  oif  the 
rediindant  ends,  then  applj  a  wet  dressing  for  24  hours  before  agaiu  attempting 
their  removaL 

(3)  TwiBting  a 'pieee  of  gauze  into  a  rope  may  sometimes  free  it  when 
puli  ing  alone  fails,  but  here,  too,  one  must  be  careful  to  avoid  using  too  inucb 
force, 

Whenever  it  is  poasible,  it  is  best  to  leave  the  gauze  in  place  until  it  bas 
bcx?ome  looBened  of  itself.  Tbia  is  especiallv  important  where  ganze  lias  been 
nsed  to  stop  a  aecoudarj  heniorrhage  or  where  it  leads  do\\Ti  to  the  snture  line 
of  a  hollow  viscus. 


The  Treatment  of  Ulcer 


p^H 


Granulations.^/Zfffi/^Aj/  (ininulations  should  be  a  brigbt  strawberry 
dense  in  structure  and  should  blced  readily.  Eruherant  gramdations  are 
and  flabbv,  and  tear  easily.  These  may  be  eut  off  with  a  curved  scissors  or 
cnretted  away  with  a  sharp  špoon  or  eut  dovvn  with  a  silver  nitrate  atick.  The 
applicatioii  of  a  wet  drcBsing  of  red  wash  fnr  24  hours  \vill  cau.se  a  remarkable 
shrinkage  in  the  exiiberant  graindatious.  Inmifficient  granuJafions  require 
local  sHmuIaiion  bv  meana  of  balaani  of  Peru,  a  wet  dreaaing  of  nitrate  of  silver 
solutionj  1:500,  application  of  50  per  cent  silver  nitrate  stick  or  of  fuU 
strength  silver  atick.  In  addition,  attention  should  be  paid  to  general  hygienic 
nieaaures. 

In  some  caaes  there  ia  a  tendencv  for  a  fibrin  deposit  to  coVer  the  surface  of 
the  uleer,  This  caii  readily  be  prevented  by  the  use  of  a  wet  dressing  of  3  per 
cent.  citrate  of  soda  soUition. 

The  surface  of  the  graniilations,  once  they  have  become  healthy,  must  be 
kept  aniooth  bv  the  iiae  of  tin  foil,  ailver  foil^  aluminiun  foil,  or  strips  of 
rubber  tissue,  applied  partly  over  the  epithelial  margin  and  partly  over  the 
granulations,  well  greased  gauice,  lintine  or  adheaive  pl aster  straps. 

An  exeellent  dressing  for  the  margins  of  ulcerating  surfaces  and  also  a  good 
substitute  for  flexifale  collodion  dressing  to  amall  wounda,  especially  those  of 
the  face,  is  the  following: 

9     40'*   paraffin 6  gm. 

52°  pariiflS.n , 18  grm, 

Becswax , 2  gm. 

Castor  oil 1  c.  c. 

To  be  sterilized  in  an  autoclavc  and  applied  witb  a  camera-hair  brush  while  warm. 
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I  am  indebtetl  to  Dr,  Alexis  Carrcl  for  thia  prescription. 

Stimulatioa  of  Epithelial  Margin.— The  epithelial  margiii  of  an  ulcer  may 
be  stimula ted  by  an  8  per  cent  searlet  red  aiiitment.  This  ointiiient  should  bc 
applied  to  the  epithelial  margin  direct  and  to  iio  other  part  of  tho  idcer.  The 
stimulating  effect  of  scarlet  red  and  its  allied  amidc»-azotohiol  varies  greatlv.  In 
some  cases  there  seenis  to  bo  a  remarkablj  rapid  proliferation  of  tlie  epithelial 
cel  Is,  while  in  others  no  noticcable  effect  can  be  observed,  ITnless  ver  v  large 
amounts  of  this  are  used,  tlie  danger  from  anilin  absorption  is  nil,  Scarlet  red 
has  no  Btimulating  effect  upon  granulations. 

Plastic  Procedures  and  Skin  Graftini^.— Large  granulating  surfaces  must  be 
healed  by  a  suitable  pla^tic  proeednre  or  bv  skin  grafting.  The  margins 
of  tbe  adjacent  skin  raay  be  mobilized  by  undercntting.  If  the  defect  is  not 
too  large,  it  mav  be  poesible  to  bring  these  inobiHzed  margins  together  by 
means  of  silkworm-gut  stitches,  The  augles  of  the  wonud  shonld  be  drained 
wtth  small  pieces  of  nibber  tisBiie.  For  the  details  of  coveriug  defects  with  flaps 
from  other  parts  of  the  bodv  (Italian  method),  the  Kraiise  atid  the  Tliiersch 
method,  gee  Vol.  L  Chap.  XII,  J*  S,  Daviš  docs  not  cnret  the  granulations, 
biit  places  his  grafta  directlv  upon  the  healthv  grainilating  anrface.  In  large 
TLiersch  grafts  or  in  Krause  full  thickness  grafts,  he  establisliea  nnmerous 
button  holes  to  provide  for  drainage  of  seeretions  from  the  granulating  surfaces; 
this  preveutii  lifting  the  grafts  away  from  the  uuderlving  graiiulations  by  accu- 
mulations  of  pnndent  seeretion,  Ile  holds  the  graft  in  plače  by  means  of  a 
rubber-covered  eottou  mesh,  \vhieh  is  tirmlv  attache*l  to  the  bealthv  skin  bevond 
the  granulating  surfaces.  This  permits  a  frequent  ehange  of  dressiug  withoiit 
danger  of  shift  ing  the  grafts. 

Čare  of  Adjacent  Skin  and  Joints.- — In  uleer,  as  in  deeper  suppurating 
wound»,  čare  niust  be  taken  to  avoid  irritation  or  maceration  nf  adjacent 
skin-  In  addition  to  this,  čare  must  be  taken  to  prevent  gradual  coutracture  of 
joints. 

Neglect  to  observe  this  latter  precaution  may  lead  to  aerious  conaequences.  Thiis  I 
have  scen  a  oontracture  of  the  kne*^'ioint  folluwing"  the  iticision  and  drainagc  of  a 
popliteal  abscees.  A  thirk  eiratririal  deposit  siirroinided  the  vcascla  and  nerves  and 
resistcd  ali  attempts  at  gradual  exten8ion.  The  knee  wa8  flexed  beyond  a  right  angle 
and.  in  order  to  give  the  patient  a  useful  Iimh»  it  waa  ne<'e98ary  to  rcsect  a  perfectly 
heahhy  knoe-joitit 

Erygipelas,  pyacyaneus  infection,  diphtheria  (in  wounds)j  and  tetanua,  are 
treated  in  Chapter  XVI^  Volume  I. 
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Carbolic  Acid.^ — ^rarholic  aeid  is  uitt  tn  he  used,  v\vn  in  verv  weak  solutionfl, 
ril  \vct  ilresi^ing  on  account  of  danger  of  earbolic  gangrene.     Within  an  liour, 
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or  even  lesa  timej  the  skin  becomes  anesthetic,  sliortlj  after  w]iich  the  auperficial 
tissiies  mSer  permanent  damage.  The  loiiger  the  application,  the  deeper  the 
effect  of  the  poiaon*  If  applied  early  a  wet  dressing  of  aloohol  may  help 
niatters. 

In  former  vears  carbolic  solutions  were  often  used  for  irrigating  lari^  pus 
CiTvitieSj  and  frecpientlv  some  of  tlie  irrigating  fluid  waB  left  behind.  One  of 
fhc  first  svmptonis  of  absorption  is  the  dark  browii  color  of  the  urine.  This  is 
nientioned,  tlu^n^^h  carl)olie  a(*id  aointiona  are  rare]y  used  at  present,  because  the 
danger  attcniding  their  iise  niust  l>e  borne  in  mind. 

Pure  earlNilie  aoid  is  .stili  used  aa  a  snKstitnte  for  the  artnal  eantcrv  in  disin 
fectitig  apiH^ndiriihir  stnnipB,  intestinal  .stomps  in  the  t^nirse  oi  n^set^tions,  and 
by  some  in  swabbing  nnt  abscess  eavitiea  (in  the  latfcer  čase  alcohol  niust  bc 
used  afteinvard  to  nentralize  the  earlKdie  acid). 

In  eerlain  elinicis  carbolic  5  per  cent*  Bohitiona  are  stili  eniplojed  for  im- 
mersing  the  liands  after  scrubbing  with  soap  and  water, 

Bichlorid  of  Mercury. — IJichlorid  of  mercnrv  is  used  in  1:2,000  sohitinn 
for  disinfeetion  of  the  hands  and  arins;  in  1:10,000  strength  for  gargles  and 
douclies;  and  in  1:500  for  tinal  disinfcetion  of  the  skin  after  cleansing  with 
soap  and  water  just  before  eommencing  to  operate. 

As  a  wet  dressing  it  is  not  to  be  recoinniendcd  because  of  its  tendencv  to 
cause  dermatitis.  l^pon  granulatiiig  surfaces  it  is  readilj  absorbed  and  niav 
give  rise  to  mi  Id  grades  of  mercurial  poisoning. 

lodin.^lODOFORM.— Todoforni  la  stili  used  in  eertain  hospitals.  The  pos- 
sibilitv  of  iodoforni  intoxieation  mnst  alway9  be  borne  in  mind.  I  have  se<?n 
several  iustances  in  %vhich  actitc  indoform  poisoning  (high  fever,  deliriiim, 
etc.)  followed  the  nse  of  a  single  laver  nf  iodoform  ganze  stuffed  with  plain 
gauze  to  form  a  Mikulicz  packing  after  neplire^-toniv  for  tnberculous  pvn 
nephrosia.  The  svmptonis  promptlj  subsided  upon  removal  of  the  iodoforni 
gauze. 

TINCTUEE  OF  TODlN,^Tineture  of  iodin  has  recentlv  come  into  deservedlv 
high  favor.  It  raust  not  be  forgotteu  that  it  is  a  powerfnl  irritant  to  sensitive 
akins;  on  these  it  is  wiser  before  applving  it  to  dihite  the  full  strength  tineture 
by  half  with  alcohol.  One  sliuuld  never  forget  to  wash  off  the  siirphis  iodin 
after  eomplcling  aiiv  operation  in  wlxich  it  is  used.  Failnre  to  do  this  is  often 
followed  at  the  first  dressing  several  dava  later  bv  the  diseoverv  of  diffuse 
dermatitis  W!th  large  blebs.  In  less  severe  cases  the  skin  is  peppered  with  an 
infinite  nnniber  of  tiny  blebs.  On  account  of  its  irritating  qualitie3,  tineture  of 
iodin  sbould  not  be  used, 

Scarlet  Rod. — Scarlet  red  la  an  anilin  dve  used  for  its  stimulating  effect 
upon  the  growth  of  t^pithelium.  It  slionld,  tlierefore,  be  applied  to  tho  margin^ 
of  a  grannlation  vvonnd  and  not  upon  the  granulations  (see  page  55,  f^timula- 
tion  of  Epithelial  Margin). 

Nitrite  poisonini^  has  followed  the  use  of  large  amounts  of  Beck's  paste  in 
suppurating  tracts. 


k 


THE    SKIN 


67 


Baslies  after  operation  luav  be  duc  tu  a  varioty  of  eausea,  aniong  wbich  may 
he  mcntioned  adiuinistriition  of  caloniel,  tiirpeiitinc  in  eneiiiata,  siniple  soap- 
suds  eueiiiata,  eiibebi?,  tbe  virus  of  searlet  fever,  iinallj  urticaria  frotn  manifokl 
caiises. 

Alcoholic  Delirium  (Beliriiiiii  Tremens),  —  For  t  bo  routiiie  treatment  of  this 
diaease^  thc  rcader  is  referred  to  standard  text-bo<)kB  oii  tberapeiitii^s.  I  shall 
mcrelv  spcak  of  tb*«  preventive  ineaHiiros.  It  is  a  inistako  tu  deprive  a  cbroiiic 
alcoholic  of  bi.^  custumarv  tipple  just  brcanse  be  happeiis  to  he  iii  a  bogpitab 
Not  only  sboiild  aleohol  bc  freelv  given  witliin  tJie  limits  of  discretion,  but  some 
-tron^  9<>dative  (prefernblv  paruldobvd  f|;;ss  I  sbould  be  adininistered  at  snitable 
intorv^als*  If,  in  addition  ti>  tbis,  a  pleutifiil  diet  is  alIo\ved  and  tbe  bowels  are 
kfpt  open,  tbe  risk  of  dementia  potatonim  \vMl  be  mininiized.  It  niay  bc  of 
intorest  to  add  that  a  ehronie  aleobolic  will  tako  lus  anestliesia  far  better  if  ho 
ha8  l)ecn  «nvrn  a  stilf  drink  of  wbi8key  a  i^liort  tinie  Itefore. 

Acute  Postoperative  Maiiia. — Aeiite  postuperative  niaiiia  mav  eome  on  a?' 
Boon  as  tbe  patieut  hits  reeovennl  fnnu  mirt^osis.  Fortunatelv,  strnggling^  get- 
tin^  out  of  bed,  walkiii^  dtnviistairs,  ehv,  are  not  apt  to  be  folbivved  bv  injurv 
to  tbe  wound  if  tbese  aets  oeeiir  \vitliin  a  fcw  bonrs  after  operation,  The 
freshij  inserted  snture  nmtcrial  is  at  its  strongest,  and,  a8  a  nile,  no  seriona 
conj>e<iiienee8  follow.  In  <!:eiieral  tbe  eoiidition  pas^^es  off  \Vitbin  a  few  hoiirs. 
lu  coijtinuatiou  bevond  tlii«  tinie  is  of  the  jsrravost  progiiostic  iniport*  In  oiit- 
lining  therapiMitie  nieasnres,  one  nnist  seareh  for  some  nnderljing  canse,  anch 
as  aciite  nephritis,  aente  dcjicneration  of  the  liver  or  a  meningitis,  as  well  as  an 
inherent  disposifitm  to  insiinitv, 

Cliroiiic  postoperative  psychoses  until  now  ha  ve  becm  of  lesa  importance,  but 

with  the  advent  of  Eniplover«'  I/iabilitv  Compensation  laws  in  this  country,  it 

I  becfmies  of  tbe  fir.st  imjiortiuiee  for  tbe  snrgeon  to  detect  sinmlation,  an  art 

^hieh  the  Geniians  liave  brnnglit  to  a  bigb  &tate  of  perfection,     Tbe  treatment 

U  hvgienic  and  psvehiatric* 
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Sears. — Norraallv,  a  fresb  scar  is  of  a  light  red  coU">r,  whieh  fadcs  to  a 
flilvorv  white  in  the  eourse  of  aeveral  moiitlis.  It  is  then  distinetly  whiter  than 
the  nornnil  i?kin»  Tbe  more  aeenratelv  the  ineii^inn  eorresponda  to  tbe  folds  of 
ihe  »kin  and  die  more  earefullv  tlie  skin  is  nnited  after  operationj  the  less  ap- 
pirent  will  the  resulting  sear  be. 

BECENT  8CAR8. — Hceent  flcars  have  a  tendoney  to  sprcad,  i.  e.,  to  yield  to 

Iconstant  gtrain.     Tliere  is  more  ten^ion  on  henrs  whieh  rnn  longltndinally  than 

■on  tbose  wbieh  rnn  traiisveri?ely  to  the  long  axis  of  the  body.     A  Fn^ar  whieh  ia 

Hfiear  at  the  tirne  of  tbe  fir^t  dressing,  often  spreads  to  a  widtli  of  2  or  3  nnn. 

at  the  ead  of  a  fevv  montbs.     Certiiin  opera tora  laj  speeial  streas  npon  the  ac- 

cufttte  stjtorp  of  thc  platysma  to  prevent  widening  of  scara  of  the  neck.    Wbile 
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there  is  uo  banu  in  suturiDg  the  plutvguia^  it  is  of  far  greater  iiiiportauce, 
wheiiever  possible,  to  plaee  ali  incisioiis  in  the  depth  of  the  transverse  folds 
of  the  neek, 

OLD  8CARS:  CICATRJCIAL  CONTRACTION. — Ab  it  grows  oltlcr,  everj  scar 
tcnds  to  eontract.    The  larger  the  maas  of  scar  tissue  the  grcater  is  this  tendencj. 

Plastic  Operatlons.^ — In  plastic  operationa  (see  also  Yol.  I,  Chap.  XII)  the 
ahilitv  to  gaiige  the  ultimate  anioiint  of  cicatricial  eoDtraetion  is  absolutelj 
essentiah  It  cau  oni  v  be  aet|iiired  throngh  a  large  ainoimt  of  praetical  experi- 
enee*  The  imniediate  effect  of  a  plastie  operation  is  never  the  same  as  the  final 
result.  The  more  iniportant  the  eoametic  effect,  the  longer  ahould  one  wait 
between  operations,  Lexer  wait8  from  O  montlis  to  a  Te^ir  or  even  longer  before 
undertaking  a  second  operation.  For  plastie  operations  iipon  other  parts  of 
the  hod  v  than  the  faee,  it  is  imnecessarv  to  wait  so  long. 

Edeniatona  8welliiig  of  a  transplanted  flap  siibsides  in  tbe  course  of  tirne; 
unlesa  thia  is  extrenie,  compressiou  ia  tinneeesaarv. 

The  exeisiou  of  large,  distignring  stmrs  may  he  done  where  the  adjacent 
skin  is  f  reci  v  niovable.  lIowever,  one  sboiild  \vait  nntil  the  sear  has  nndergone 
miixitual  eoutraetion  before  attemptijig  exei8ion. 

The  siibcutaneons  interposition  of  fatty  tissue  or  of  aubcutaneons  connective 
tissue  is  snpplanting  paraffin  injection  for  cosmetic  pnrposes.  Fat  is  now  used 
to  prevent  adhesion  of  skin  to  imderlving  bone  after  operations  for  chronic 
osteomjelitis,  to  iill  out  defects  in  siinken-in  spots  in  the  face,  and  to  prevent 
adhesion  between  tbe  skin  and  nnderlving  tcndons  or  norves. 

AFTER-TREATMENT  OF  PLASTIC  OPERATIONS  ACCORDING  TO  THE  ITAL- 
lAN  METHOD,— Ry  tbis  method  a  defect  in  one  part  of  the  body  is  almost  com- 
pletely  covered  h\  a  pediinonlated  flap  froin  some  other  convenient  part*  When, 
in  the  eourseof  tinie,  the  flap  haa  healod  into  plače,  its  base  is  eut  aeross,  either 
a  little  at  a  tinie  or,  if  it  is  wolI  nourished,  in  1  step.  Thus^  the  skin  of  the  arm 
mar  he  used  for  closing  defects  of  the  face,  that  of  the  breast  or  abdomen  for 
defects  of  the  band  and  finger,  and  that  ovor  tbe  calf  for  defeets  iipon  the  hoel  or 
shin  of  tbe  opposite  leg.  Tbe  individnal  ingenintv  of  tbe  snrgeon  has  free 
play  in  devising  suitable  means  for  abaoliite  fixation  of  the  parts  as  well  as 
guarding  against  doeubitus.  For  a  few  daya  before  the  handage  is  applied, 
it  is  well  for  the  pati  en  t  to  sleep  in  the  attitnde  of  fnture  fixation,  Thus,  if  the 
arm  is  to  he  approxiniated  to  the  facc,  a  Hgbt  handage  shoiild  maintain  this  atti- 
tnde during  tbe  night.  As  a  rule,  plaster  of  Pariš  is  most  convenient  for  main- 
taining  fixation.  Skin  surfaces  which  otherwise  wouId  He  in  contact  with  one 
another  and  give  rise  to  disagreeable  odors,  sbonld  be  separated  by  well-poW' 
dered  Iayera  of  cotton  or  ganze.  It  is  better  to  cover  tbe  raw,  sterile  surfaces 
near  tbe  base  of  the  flap  with  a  gencrous  aupplv  of  sterile  boric  acid  ointment 
before  applving  gauze  dressing.  Plaster  bandages  should  be  so  arranged  that 
the  woiind  is  aecessible  for  inspeetion  and  dressing.  At  the  end  of  10  day9 
to  2  weeksj  the  base  of  the  flap  should  be  divided.  Tbe  treatnient  of  tbe  wound 
is   that   of   anv   granulating   snrface.      Joints   wliieb    bave    bccome    stifT   by 
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»obilizatioii  will  rpgain  their  norcial  state  withiii  a  week  or  2.     The  patieiit 
abuld  F>e  enrouragred  to  use  theui  \vithiii  the  limits  of  pain. 

The  traufiplaiited  tlap  never  acquirca  tho  same  color  or  the  same  acute  sensa- 
t  tion  as  that  of  the  normal  skin,  also  it  is  less  resistant  to  injury. 


OPERATIONS    UPON    THE    BLOOB-VESSELS  ^ 

After  ligatiire  of  large  arterial  j^tems  in  people  \vli09e  vessela  were  pTe- 
vioiislv  healthv,  there  is  grave  danger  of  the  death  of  tiasue  in  the  area  normallv 
supplied  by  the  ligated  vessels.  Where,  howcvcrj  a  local  obstniction  lias  pre- 
vioiisl^  existed  uear  the  ptnnt  of  ligation,  eomplete  stoppage  of  the  circiilation  is 
less  apt  to  be  followed  h  v  serioiis  eonse<picnees  becaiise  the  presenee  of  this  ob- 
stniction has  led  to  the  developnient  of  collateral  circulatioii.  To  prevent  circn- 
latorv  distTirbances  after  major  opcrations,  where  a  large  arterial  tnink  must  bo 
tied,  Halsted  has  devised  ahiiiiimim  elips  which  before  operation  gracliiallv 
iiarrow  the  arterial  hmien,  therehv  eneouraging  the  developnient  of  collateral 
circulation. 

The  best  position  after  ligation  of  a  largo  arterial  stem  is  slightlj  above 
horizontal*  After  ligation  of  a  large  venoiis  triink,  the  limb  shoiild  be  verticallv 
snspended.  It  shonld  be  kept  qiuet  and  warm,  If  the  heart^s  aetion  is  weakj  it 
sboiild  be  stinmhited.  The  Bwelling  after  ligation  of  a  large  venons  trnnk 
graduallj  ^ub^ides  as  the  collateral  circiilation  develops. 

Postoperative  Throiabosis. — The  various  operatione  for  anenryam  alwaya 
involve  the  possibilitj  of  throinbosi«  or  of  enibolism.  For  a  consideration  of 
this  conciition.  sen  pages  42  and  4'i  of  this  ehapter. 

I  kno\v  ot  otic*  čase  where  ligature  of  the  extemal  earotid  wfl8  followed  a  fcw  day8 
later  by  oinhobsrii  of  tfic*  intornal  rarotid  The  thronibiis  had  extended  bat*kwarda 
froin  the  point  of  lipatnui,  h{id  prnjeetcnl  into  the  biftireation  ftf  the  t*c>itimori  eurotid, 
and  had  been  hrokeu  ltxise  from  tiiis  point  and  earried  npward  towarci  the  braiiu 

OPEEATIONS    UPOK   THE   LVMPHATIC    SYSTEM 

WoundB  of  the  thoracic  duct  are  mentioned  iinder  Thorax  and  Neck. 
Lyinph  stasis  after  exci8ion  of  lymph  nodes  is  treatcd  in  discussing  amputations 
of  the  breast.     (See  next  ehapter.) 

OPERATIONS    UPON    THE    PEBIPHERAL    NERVOUS    SYSTEM  = 


Ncrvc  Snturc  (Including  Uraftlng  of  Nerves),^Primary  iinionj  that  is  the 
regaining  of  fiinetion  within  a  day  or  2  after  operation,  has  been  repeatedly 


*8«e  a]8o  Vol.  I.  Chapa.  Vili  and  IX. 
•See  also  Vol.  1,  Chap.  Kil  L 
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described,  but  is  so  exceptional  that  it  caiinot  be  eoiiiitcd  on.  The  part  should 
be  immobiiized  in  the  position  of  maximal  relaxation.  Function  begins  to 
return  between  3  to  6  months  or  later,  and  improvement  contiriiies  over  months 
or  even  vears.  Sensory  function  retiirns  before  motor.  There  are  so  inany 
anastomotic  Communications  between  the  sensory  nerves  (any  given  part 
is  supplied  by  3  segments  of  the  spinal  cord)  that  return  of  sensation  does  not 
prove  return  of  function  in  any  given  nerve.  Consequently,  after  division  of  a 
mixed  motor  and  sensory  nerve,  one  cannot  speak  of  retuming  function  until 
signs  of  motor  activity  begin  to  appear. 

As  a  rule,  the  sooner  an  injured  nerve  is  repaired,  the  better  the  prognosis, 
though  exceptions  exist.  Excellent  results  have,  nevertheless,  been  recorded 
following  operations  from  3  to  6  months  after  injury. 

The  statement  that  implantation  of  a  motor  nerve  into  the  belly  of  a  muscle 
will  be  followed  in  4  weeks  by  recovery  of  function  is  too  recent  to  be  accepted 
without  reserve. 

Neuroljsis. — Paralysis  of  a  nerve  due  to  pressure  by  callus,  a  scar  or  a  dis- 
located  bone,  is  usually  recovered  from  witiiin  a  few  weeks  after  removal  of  the 
cause.  The  time  required  for  restitution  of  function  \vill  depend  upon  the  de- 
gree  of  trauma  inflicted  at  the  time  of  injury. 

Neurotomy  and  NeTirectomy. — After  neurotomy  or  neurectomy  for  neural- 
gia,  the  same  pains  for  which  the  operation  was  pcrformčd  may  persist  for  a 
day  or  2  and  require  the  administration  of  large  doscs  of  morphin. 


OPERATIONS  ON  THE  TENDONS' 

Tenorrhaphy. — The  limb  should  be  immobiiized  in  the  position  of  maxima1 
relaxation.  As  soon  as  the  cutaneous  wounds  are  healed,  motion  should  be 
begun.  Infection  almost  always  means  failure  of  the  operation.  One  must 
then  wait  until  suppuration  has  subsided  and  the  wound  has  healed  over  be- 
fore renewing  the  attempt.  ,     • 

Tenotamy. — The  small  wounds  made  by  tenotomy  should  heal  without 
further  complication.     The  after-treatment  is  orthopedic. 

Operations  for  Tuberculosis  of  Tendon  Sheaths. — After  operation  for  tubercu- 
losis  of  the  tendon  sheaths,  as  soon  as  primarv  union  is  obtained,  the  tendon 
should  be  moved.  Even  if  the  tendon  sheath  has  been  laid  wide  open  and 
packed  with  gauze  so  that  the  cutaneous  scar  is  intimatelv  adherent  to  the 
tendon,  the  mobilitv  of  the  surrouiiding  skin  allows  considerable  range  of 
motion.  Reeentlv  the  method  of  freeing  the  tendon  and  surrounding  it  with 
fat  has  successfully  prevented  adhesion  to  the  skin  and  other  adjacent 
structures. 

*  See  also  Vol.  I,  Chap.  XIV. 
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^M  OPERATIONS    ON    THE   MUSCLES 

I        AftcT  sutiire  of  mtisclcs,  no  attempt  sliould  bc  made  to  use  them  before  the 
end  of  2  or  perhaps  3  wecks,  | 

BONE    OFERATIONS  ' 

Osteotomj  for  Acute  08teomyelitifl.- — Cnntimiation  of  fever  after  o9teotomy 
for  osteomvelitis  meaDs  eitljer  iiisuHicieiit  drainage  nr  the  prcscnots  of  a  frrsh 
focus  elsewhere.  The  woiind  of  the  soft  parts  shoiild  be  kept  wide  opeu,  expos- 
ing  the  diseased  bone,  (It  goes  withoiit  sajiiig  that  the  opening  in  the  medul- 
lary  eavity  is  adeqiiatc. 

It  is  impossibte  at  tht»  tirne  of  the  priniarj  operation  to  teli  how  much  of  the 
boiie  18  necrotic  If  living  bone  lies  at  the  bottom  of  the  wound,  it  will  soon  be- 
come  covered  hv  graniilations,  so  that  the  probe,  after  a  week  or  2,  no  longer 
transinits  the  seiisation  of  roughened  bonv  siirfare  to  the  siirpeon^s  haiid.  On 
the  other  hand,  dcad  bone  (uadiinliv  beeonies  loosciied  from  the  living  bone  (the 
larger  the  bone,  the  longer  it  takes  for  the  secpiestrum  to  separate).  Only  wben 
the  mobilitv  of  the  seqtiestnim  h  detinitelv  establi&lied  is  it  tiiiie  to  cnlarge  the 
\vouDd  and  rcmove  tliis  (secondarv  siMpiei^trotoiiiv). 

In  any  čase  the  woiind  niiist  bc  kept  open  nntil  the  iinderlving  bone  is  cov- 
ered  by  grami  lat  ion,  m  that  tbe  wouiid,  as  a  \vholc,  fills  up  witli  granulationa 
begiiming  from  the  bottom.  Sliould  the  resulting  defw!tive  snrfaee  be  large, 
healing  can  bo  hastenod  eithcr  by  raobilizing  the  edges  and  making  a  secondarv 
snturo  or  by  eovering  the  gi*aniihitioiis  with  skin  grafL 

The  patient'fi  general  eondition  h  groativ  iniproved  l>y  ambiihint  treatment. 
The  patient  slioidd  get  otit  of  bed  j  ust  as  soon  aa  bi  s  temperature  reaehes  nor- 
mal,  provided  his  atrength  permits.  The  better  hia  general  eondition,  the 
more  quiekly  will  his  tissues  reaet.  After  operations  fur  osteoruvelitiH  of  the 
'feniiir  or  tilua  »»r  hcmcs  uf  the  tnot,  a  gond  audmlaiit  spliut  shnuld  be  nppliefl 
with  a  large  fenestnirn  tbrough  whieh  the  wouml  cau  be  dressed,  Tbis  should 
bo  done  as  aoon  a«  the  aeute  svruptnms  ha  ve  sid>side(h 

In  loealities  where  the  bone  is  deeplv  aituated,  as,  for  exanip1e,  in  the 
thigb,  it  is  important  to  keep  the  wound  wide  open,  The  least  painful  way  of 
doing  thia  is  to  fil!  the  wouTid  with  a  serics  of  short,  wido  rubher  draiuage  tubes 
whoBi?  outer  ends  are  linked  together  bv  safetv-piu«.  Tliis  aeeomplishea  the 
piirpoae  with  far  less  diseomfru't  to  the  patient  than  by  means  of  gauze. 

\Vherc  nmeh  bone  has  l>een  eut  away  the  limb  sbould  be  eneased  in  fenea- 
tratc»d  non-amliulant  splints  to  prevent  fraetnre. 

Adherent  Sears, — The  dinipliiig  nuised  by  adherent  scars  to  the  under]ying 
bone,  vrhi  le  of  no  partieular  moment  iu  «4ber  parts  of  the  body,  constitutes  a 
deriou^  eosmetic  defeet  in  t!ie  i'nt'i\     Aotive  dai!y  massagt?,  while  the  sear  is 

•See  alao  Vol,  11,  Chiip,  VII. 


i 


62     GETOIRAL  ASPECTS  OF  POSTOPERATIVE  TREATMENT      } 

freslij  inav  loosen  it  to  a  certain  extCDt,  otherwise  a  sniall  plastic  operation  with 
libcration  of  the  8car  from  tlie  uuderlving  bone  and  the  insertion  of  a  sraall 
amoiinf  of  fattv  tissue  maj  be  necessarv- 

Bisttubances  of  Growt]i. — Disturbances  of  gro\\i:h  niav  foIlow  an  oflteomje- 
litis  of  a  long  bone.  More  or  less  destniction  of  the  epiphvsis  retards  ^owth. 
In  contrast  to  this,  the  presenee  of  inflammation  scems  to  stimnlatc  epiplivseal 
aetivitv  bevond  the  noniiaI»  so  that  actiial  lengthening  4X'ciirs.  If  then  abnormal 
shortening  or  lengtheuing  oceur  in  one  of  the  bones  of  the  forearm  or  leg,  the 
di«proportionate  rates  of  growth  of  the  2  Idobcs  give  rise  to  bowing  as  tirno 
goes  on, 

Clironic  Osteom^relitis. — Tho  varions  methods  for  fiUing  the  defect  left  be- 
hind  after  removal  of  diseaaed  bone,  Schede^a  blood-clot,  Mosetig-Moorhors 
paste^  and  the  implantation  of  fat  according  to  ilakkas,  need  not  be  described 
in  detaih  The  2  fomier  have  not  met  with  siiccess.  The  latter  seems  to  givo 
more  promiae  than  any  of  the  previoiialv  devised  methods,  but  it  is  of  too  recent 
origin  for  exact  detenninatitm  of  iU  vahie. 

Osteotamy  and  implantations  of  bone  i^aft  are  treated  iipou  the  same  prin- 
ciples  Riiitahle  for  the  inauagement  of  fracturea. 

PL ASTER  CASTS.- — Pkster  casts  afford  the  grcatest  seeiiritj  in  immobilizing 
the  operated  Hmb.  Tho  cmt  ahould  inchide  the  jnints  above  and  beh>w  the  poiut 
of  artifieial  fracture.  The  fingers  or  toea  should  be  left  exposed  to  serve  as 
gnides  regarding  the  circulatory  condition  in  tho  irnmobilized  limb.  Immedi- 
aielv  after  operation  the  limb  is  apt  to  swelL  After  a  few  davs  the  swe]Iing 
snbsides,  and  the  limb  may  shrink  away  from  the  čast  to  snch  an  extent  that  tho 
fragmenta  are  no  longer  maintained  in  position.  To  allow  for  tho  8welling,  it 
ia  \viac  to  aplit  the  čast  longitiidinallj  as  soon  as  it  has  been  applicd,  so  that  in 
caae  the  awelling  is  extreme  the  margins  of  the  split  niav  be  pried  apart  sutli- 
ciently  to  relieve  nnduo  prcssnre  without  materiallj  distnrbing  the  bony  frag^ 
ments.  Later  on,  whcn  shrinkage  begins,  another  longitndinal  split  in  the  caat 
shoiild  be  raade  on  the  oppo»ite  side  of  the  limb  to  the  original  ciit,  converting 
the  čast  into  S  molded  splinta,  Theae  can  be  pared  down  siiflficiently  so  that 
by  means  of  a  bandage  or  adhesive  atraps  they  close]y  fit  the  limb. 

As  aoon  as  sufficient  calhis  has  formed  to  prevent  dislocation  of  the  frag- 
menta, the  hal  ves  of  the  pl  aster  caat  shoiild  be  removed  once  or  even  twice  a  day, 
the  limb  ahonld  be  massaged  and  then  the  čast  replaced. 

DANGERS  OF  TOO  LONG  IMMOBTLIZATION. — The  dangcrs  of  too  long  im- 
mobilization  nmst  be  eonatantlj  borne  in  mind,  and  the  earlieat  possible  moment 
shonld  be  iiaed  for  initiating  massage  and  paasive  motion.  This  ia  especially 
important  in  joint  fractures.  When  the  fraetiire  has  reaehed  the  stage  whero 
the  splint  can  bo  tcmporarilv  removed  for  the  sakc  of  raaasage,  the  joint  shouKi 
be  irnmobilized  at  a  different  angle  each  tirne. 

Stinrgon  (10)  says :  "The  fear  thfit  firolnn^efi  ininioliilization  of  a  joint  woiihl 
lead  to  ita  stiffness  is  or  haa  been  too  prevaleiit,  aiid  has  led  to  much  uiitimely  passive 
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f>r  artive  motion  of  joints  tliat  have  been  injiiretJ,  and  this  in  tiirn,  by  kceping  up  ih& 
irritaHon  has  increaaocl  thc  RtitTness  whit'h  it  was  <lesigiied  to  diniiuislK  After  the 
soreneas  has  decreaaed,  ahout  tlie  tliird  wcok  (in  dislocations  of  the  slioiddcr),  the  pa- 
tient  sbould  he  eneonraged  to  try  pently  to  inerease  the  range  of  motion  and  frecly  use 
the  liinb  wilhin  the  limit  of  pa  in." 

VVhen  institoting  passive  motion  after  immobilization  for  fractiire,  the  above  cau- 
tian  with  regard  to  di&locations  shonld  hold  for  the  treatment  of  the  stiifened  joint. 
One  niust  steer  a  middie  t?ourse  between  too  Httle  interfereiice,  therebj  aecomplishiiig 
nothing,  and  the  application  of  too  nmch  force  and  trauma,  tliereby  setting  up  aiid 
maintaining  a  cKronic  traiiinatie  arthritis.  i 

I         Opera tions  for  Fractures  of  Long  Bones.^ — Lambotte  and  Lane,  the  foremost 

laiithorities  in  this  iield,  iise  as  stroiig  iixation  apptiratiis  as  ia  possible  iinder 

the   eircumstaueei^.      A  voluminoiis  gaiize   dresa  ing,   biit   no   čast,    is   afjplied 

to  tlie  operated  limb.    A  t  the  end  of  5  to  7  davs,  as  soon  as  the  skin  wound  has 

kliealed,  massage  and  passive  motion  are  begun.     They  insist  tbat  hj  this  means 

*  a  resiituiio  ad  integrum  is  reaeVied  in  the  shorteat  possible  tirne.     Thcir  platcs 

and  screw8  constitiite  true  interna!  splints  and  effectiially  prevent  displacement 

of  fragmenta  while  eallua  is  being  thrown  out.     (See  also  page  146.) 

On  the  otlier  hand,  in  this  conntrj  a  large  nnmber  of  siirireona  iminobilize 
the  operated  linibs  in  plaster  easts,  Tbev  report  tbat  plating  is  invariabij  fol- 
lowed  by  moro  or  lesa  delajed  nnion,  usually  a  delay  of  only  2  or  3  weeks;  in  a 
few  extrpme  cases,  as  long  as  4,  5,  or  (5  rnontbs.  The  long  immobilization  nat- 
urally  leads  to  stiffncss  of  the  adjacent  joints, 

COMPOUND   FRACTITRES — Certain  operatora   advoeate  Lane  plating   for  evei^ 

cotnpound  fraoture.  stating  that,  as  it  ia,  the  limb  already  has  an  infected  vvound  and 

ilhat  fixation  of  the  fragnients  by  a  plat4?,  leaving  the  w(mnd  widely  drainecl,  will  give 

a  better  result  than  the  U8ual   adhesive  pl aster  exteii9ion   methods.     The  wound  is 

dreesed  through  a  fenestrum  in  the  plaster  čast.    Since  nail  extenaion  of  fraetures  has 

,  eome  into  %'ogue,  in  fraetnres  of  the  shaft,  I  see  no  reason  for  disturbing  the  first-aid 

Idres^ing  applied  hy  the  ambulanee  surgeoti,  in  whi*4i  tineture   of  iodin   and   sterile 

l|caixxp  have  been  osed  in  bberal  qiiantitie3,  providfd  there  are  no  aigns  of  infeetion. 

In  the  abijeirce  of  fever,  if  this  dressing  ia  left  alone  and  nail  extension  apphed  without 

df*lay,  it  is  unneeeašary  to  apply  any  epi  i  nt  whatever  to  the  fracturetl  limb.  which  is 

suitiibly  Buspendetl  above  the  bed,    At  the  end  of  2  week8,  the  first  dressing  take«  plače 

under  the  strietest  aBoptie  preeautions,  the  sur^reon  ehanging  his  gloves  after  removal 

of  the  drcHsing  and  before  eoming  in  eontaet  with  the  wound.     The  less  done  to  sueh  a 

w<iund,  the  better. 

A  good  c»oat  of  shellae  to  the  plaster  around  the  inargin  of  a  fenestnim  will  prevent 

thc  caat  from  heeoining  softened  by  being  wet  with  seeretion.    In  the  čase  of  a  large 

fetiestrump  the  aoft  parta  are  apt  to  bulge  through  the  wonnd  to  a  eertain  eztent*  but 

L  this  is  of  little  importanee.  I  may  add  that  to  emp]Qy  consistent  aseptic  teehnic  in  dress- 

}u\g  a  wound  through  a  fenestruni  which  is  not  quite  large  enough  is  an  extreme]y  diffi- 

cult  matter. 

i         Tu  badly  infeeted  compoutid  fractiires  of  the  tbigh  in  which. plating  has 
pieiin  done,  one  shonld  be  in  no  bnrrv  to  remove  the  plate.     Rather  leave  it  in 

f         »Bce  also  Vol.  11,  Clmp.  V. 
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p|jK'e  and  establish  coimter  draiiiago  tlinmi;h  tlu?  posterinr  aspect  of  tbo  tliigli« 
The  patieiit  sliotild  hv  if^otten  oiit  nf  hod  as  snnn  as  iiossiblo.  It  is  not  mfreqiient 
to  aee  union  take  plače  in  spite  of  the  infeetion,  Uiifortunately  this  is  not 
alwajs  the  čase.  The  screw3  graduallv  \vork  loose  and  puli  out,  tlie  fragment 
agaiii  becumes  displaeed,  and  ihe  pUite  now  lit^s  aa  a  iiseloss  foreit^oi  l>ody  in  the 
depth  of  the  wound,  loosclv  attaelied  to  one  of  the  fragraents.  Tlie  renioval  of 
it  and  the  st^re^vs  is  a  siiaple  inatter  of  <'nlariiing  tho  woiind  snfhcientlv  to  tako 
them  ont.  In  snch  a  ease  the  Jlackenhnieh  distraetioii  ehimps  for  separating 
the  2  halves  of  the  plaster  čast  at  the  site  of  f ractnre  mav  be  of  the  very  greatest 
uae.^  As  infeetion  dics  down,  consolidation  inay  take  phiee  or  it  niaj  be  neees- 
sary  to  reopen  the  wonnd  and  freshen  the  ends  of  the  bone  heeaiise  of  non- 
imion.  Meanwhile,  long  mohilization  has  resnited  in  practically  ankylo3iDg 
the  knee-joint.  Althongh  tho  patella  is  freely  movahle  npon  the  femurj  the 
patient  is  unable  to  flex  h  is  knee.  As  a  rnle,  the  qnadrieeps  will  ha  ve  beeonie 
attaehed  to  the  scar  tissue  in  the  neighl)orhood  of  the  fractnre,  and  tli  is  is  re- 
sponsible  for  the  inal}ility  to  flex» 

DELAYED  UNION;  NON  UNION. — Before  rcftorting  to  hone  grafting,  which 
ifl  the  surest  method  of  enring  this  eondition,  nd>bing  the  bonv  ends  together, 
tapping  the  site  of  non-tiniou  twice  a  day  for  10  or  15  minutes  with  a  pereussion 
hammer,  and  injection  of  *10  to  00  c.  e.  of  the  patient 's  own  blood  betwecn  the 
nnited  fragments  should  be  given  a  triak  Alaintaining  a  g^^od  gc^neral  eondi- 
tion  and  the  anibnlant  treatnient  of  ali  fractures  w]ierever  pissible,  will  afford 
the  hest  chance  for  avoiding  de]ayed  union. 

OPERATIONS    UPON   THE    JOINTS  ^ 

Bollier  Stmlight  Treatment.— The  Rollier  sunlight  treatment  for  tnlK?rcu- 
losis  of  the  bones  and  joints  has  given  snch  splendid  resni ts,  and  results  of  snch 
a  pennanent  character,  that  it  shoiild  be  faithfiillv  tried  both  hcfore  and  after 
operutions  for  this  disease,  Brieflv,  the  individnal  is  gradnallv  accnstonied  to 
exposure  of  the  entiro  bodv  to  direct  snnhglit,  a  light  bat,  a  brc^eeh  clont,  aiid 
a  pair  of  sandals  eonatituting  the  c^ntire  eoBtunie.  li  it  is  neeeasary  to  wear  a 
čast,  the  latter  is  fenestrated  so  that  tlie  šolar  ravs  reacb  and  shine  direetlv 
npon  the  affected  parts.  The  seeretions  from  fistulse  inerease  for  the  firat  wcek 
or  10  days  and  then  gradnallv  diniinish  until  they  iinally  eease. 

Arthrotomy.- — Eonowing  arthrotoniv'  fur  renioval  of  joiTitinice  or  seitii- 
lunar  cartihiges  (in  the  čase  of  the  knee),  motinn  can  be  begun  as  soon  as  the 
čuta  neon  s  wnnnds  h  a  ve  healed. 

Operations  for  Old  Dislocation. — As  soon  as  the  cutaneons  wounds  ha  ve 
healed»  snitable  orthopedic  measiires  should  be  taken  for  mobilizing  the  joints. 

*Thr  Parkbill  rlamps,  or  bettcr,  Lainbotte^s  modifiefttion  of  iliem  are  also  most  uacful. 
They  assure  fixation  for  6  week»  and  o  ver.  Nail  exteaaifm  should  not  bc  etnployed  langer 
tliati  4  wee1cfi* 

'See  &1bo  Vol.  IT,  Chap,  VIT. 
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BesectioB.^ — -The  ciistoninrv  positiona  aftor  rcseetioii  of  the  principa!  joints 
are  as  follovvs:  tlie  foot  at  right  aiigles;  tln;  kiieo  in  slight  lleKion  ( 170"^)  ;  the 
hip  in  very  aligbt  flexion  and  abdnetion;  the  g11>uw  at  right  angles,  the  foreann 
being  niidway  bc'twc*eii  proiiution  and  snpinatiun. 

Padding  shonid  he  most  generoiis  annind  the  bony  prominences  in  the  neigh- 
( borhood  of  the  jointB, 

It  19  a  general  prineiple  that,  after  any  oj>eTatinn  npon  a  liinb,  the  latter 
shotild  be  kept  elevated  for  at  least  24  to  48  hours.  Siispension  f roni  an  over- 
head  crane  is  sometinies  the  most  convonient  nicthod  for  aceomplisbing  this, 
Unless  bleeding  is  qnite  profuae  do  nui  disturb  the  dressi ng  imniediatelj  in 
eontact  with  the  wmind.  Applv  a  fresh  eonipressive  dressing  and  elevate  the 
limb  or  even  suspend  it  vertikali  v* 

After  resections  upon  the  iipper  cxtrennty,  the  patient  mav  bc  gotten  otit 
of  bed  as  floon  as  he  bas  rerovered  from  tlie  effpc*ts  of  the  anes^tbetie,  Tn  the 
cas©  of  the  lo\ver  extremitj  it  is  Aviser  to  wait  a  little  longer  and  to  be  siire  that 
the  fragmenta  are  in  their  proper  rebition  to  one  another  and  are  absoluteljr 
fixcd  in  this  pusition  by  the  čast.  The  caat  shonld  bc  so  cnnstnictcd  that  no 
weight  is  borne  bv  the  operated  pnrtion  of  the  lirab.  Attempts  to  have  the  re* 
seeted  limb  bear  weigbt  slionld  be  tcntativelv  begun  at  the  end  of  4  week8, 

For  a  long  tirne  after  operatiou  a  light  splint  should  be  woni  to  giiard 
F^&gainst  seeondarv  contraetnre.  This  is  especiallv  important  after  resection  of 
the  knee.  Ingeuious  ivrtliopeilic  appliaiices  have  l>een  devised  for  aiding  the 
control  of  flail  joints;  want  of  space  prevents  tbcir  description. 


AMPUTATION  AND  EKARTICULATION^ 

Shock  following  ainpntation  and  cxartienIation  is  largelv  prcvented  by 
perfect  hemostasis  and  blocking  of  the  grcat  nervc  tnmks  sevcral  minutes  before 
their  diviaion.  Lanibotte  diaeards  the  usc  of  the  tonrnicpiet.  Ile  exposes  the 
niain  veesels  as  qnickly  as  possible,  after  niaking  a  skin  \vonnd,  and  ligates  thein 
before  dividing  the  hone.  Tle  believes  tliere  is  iniieh  less  CM:>zing  after  operating 
aecording  to  this  method.  A  nnmber  of  men  in  America  are  coming  to  the  same 
opiniori  hoth  as  regards  amputatiiin,  rf^seetiiai  anil  osteotoniies. 

After  ampntatiun  tlirongh  infirtcd  tit^sncs  or  where  therc  is  any  donbt  about 
the  obtaining  of  primary  nniim,  it  is  better  to  pack  the  stump  loo8ely  with  gaiize 
and  wait  nntil  gramibitions  liave  fornied  before  atteiiipting  u  seeondary  sntiire. 

Wit2el  advocates  slight  extensian  npon  the  dressing  eovering  the  atnnip, 
He  believes  there  is  lesa  ehanee  of  margiual  nec^rosis  of  the  flap  and  tbat  the 
patient  is  made  more  conifortable  th(»reby. 

A  tonrnitpiet  looselv  placed  close  to  the  triink  assnrea  one  of  instaiit  hemo- 

118  shonld  bleeding  oeeiir  at  any  tinie. 

^Bee  aino  remarks  on  UeM^ctioutj  iu  the  following  cbapter  utider  Eitremitiei, 
■See  ftJfto  VoL  U,  Chap,  VIL 
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Necrosis  of  the  stiuiip  after  operation  for  thrombo-angeiti.s  in  tlie  yoimg  aiul 
scnile  gangrene  in  the  old  is  best  avoided  by  Gritti-Stokes  ampntation  at  the 
knee-jolnt  in  the  fomier  and  at  the  lower  third  of  the  thigh  in  the  latter.  The 
iJoachkDwitz  and  other  testa  for  determining  the  level  of  arnputation  are  not 
reliable  (Buerger). 

After  ainputations  for  diahetie  gangrene  it  is  common  to  find  tbat  the  sngar 
eontent  of  the  nrine  iindergoes  great  diminiitioii.  _ 

Neuralgia  iii  the  stnmp  is  avoided  by  ciittiiig  off  the  nervea  2  or  3  in.  above    f 
the  point  nf  set^tion  of  the  bone. 

Čare  of  the  Stnmp. — There  are  a  nnmber  of  methoda  of  obtaining  good 
weig]it-bearing  atnnips  whieh  will  be  discusaed.  The  uiodern  artificial  limbs, 
however,  are  ao  designed  that  most  of  the  weigbt  is  earried  hy  the  bonv  promi- 
nences  aroiind  the  joint  immediatelj  above  the  site  of  ampntation,  Thus,  after 
ampntation  throngh  the  leg,  the  flare  of  the  tibia  bears  most  of  the  weight. 
After  operation  throngh  the  thigh,  tlie  tuber  ischii  and  the  flare  of  the  ileum 
as  we]l  as  the  pnbic  bone  bear  the  weight,  the  stnmp  of  the  linib  aetiiig 
mere  Iv  aa  a  lever  for  moving  the  artificial  limk  The  osteoplastic  ampnta- 
tion of  Bier,  or  aeeording  to  Bnnge,  the  carefnl  denuJation  of  the  lower  en  d 
of  the  bone  both  of  periostenm  and  endosteiim  and  marrovv  for  at  leaat  an 
inch  or  two,  are  good  methoda  for  obtaining  a  sonnd  stump  eapable  of  bearing 
weight, 

Hirach'«  method  for  niaking  a  leg  stump  tolerant  of  pressnre  is  as  follows^ 
Following  healing  of  the  cntaneons  wonnd,  the  patient  is  kept  in  bed.  Witli 
the  «tinnp  enveloped  in  cotton,  the  patient  is  instrneted  to  preas  intennittentlv 
against  a  wooden  box  of  auitable  aize  placed  at  the  foot  of  tlie  bed  as  if  walk- 
ing  npon  the  stnmp.  The  movementa  at  first  are  very  gentle  and  are  to  bo 
increased  in  atrength  as  tinie  goea  on.  This  ahonld  be  kept  iip  from  5  to  10 
niinntes,  at  first  3  tinies  a  dav^  later  on  4  timea  a  dav,  then  everv  2  honrs,  and, 
lastlj,  everT  hoiir.  After  the  completion  of  thia  so-called  \valking  exereise, 
there  sbonld  follow  a  2  to  4  minntes'  aeti%^e  flexion  and  extenšion  of  the  knee 
and  hip,  after  whieh  the  atump  is  placed  at  rest  in  elevation.  When  a  fair 
degree  of  tolerance  has  been  reached,  it  is  no  longer  neeeasarv  to  nse  the 
cotton'Wadding  eover.  Dnring  ali  this  tirne,  the  stnmp  sbonld  be  massaged 
carefnl  I  v  tvvice  a  day  in  order  to  make  the  soft  parta  overlving  the  stnmp  as 
movable  as  posaible.  Within  2  to  3  weeka,  the  patient  is  able  to  bear  hi  s  entiro 
weight  npon  the  atump,  By  continuation  of  these  exereise9,  the  skin  beeomes 
thick  and  callonsed,  and  forma  a  veri  table  šole.  It  is  better  to  wait  from  3  to  4 
montha  before  fitting  an  artificial  limb. 

After  ampntation  aeeording  to  Lisfranc  or  Chopart,  or  after  the  method 
of  Pirogoff,  no  special  apparatns  is  necessarv. 

The  development  of  a  conical  atump  indicatea  re-amputation.  This  ia  to 
be  expeeted  after  amputations  in  joiing  ehildrem 

Artificial  Limbs.^ — The  manufaeture  of  artificial  limbs  has  reached  a  high 
state  of  perfeetion.     The  varioua  acta  wearera  of  artificial  limbs  were  able  to 
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perform   l>efore  the  last   International    Surgical   Cimgress  were   nnist  aston- 
ishing. 

SINUSES 

Diagnosis  is  essential  for  the  intelligent  treatment  of  persistent  siniises. 
Besides  local  examination  of  the  tract  (probiiip^,  niioroscopical  exaiTHnation  of 
praoiilations,  and  bacteriolo^ieal  f»xaniiiiation  of  secretions),  the  general  condi- 
tion  of  the  patient  must  receive  attention, 

Probing.— The  prineiples  of  probing  are  cocci8ely  given  by  William  F. 
Fluhrer  (1)  as  follows: 

**ln  probing  a  wound  it  ib  essential  that  the  end  of  the  exploring:  instrument  ehall 
of  such  a  size  as  not  ea8ily  itself  to  wound  the  tisaues  and  make  a  false  passage,  The 
l-end  should  therefore  be  large.     Not  only  does  a  lariare  cxtreniity  to  the  probe  savc  the 
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Fig.  9. — Tii^PEnaD  Aluminum  Frdb£.     (Fluhrer.) 


Iti^sues  from  injiir^  and  diminisb  the  fhtinc"e  of  makini;?  a  false  passag-e  withont  tlie 
sercipe  of  an  undue  amouot  of  foree,  biit  the  lurj^-e  end,  evcn  when  it  is  bencath  the 
liace  of  the  body»  ia  easi!y  diRcoverable  by  palpation  or  dissection.     In  probing  a 
^^mmd  to  leani  it§  course,  depth,  and  other  features,  we  should  be  able  to  follow  or 
infer  with  exactneB8,  from  the  eiposed  portion  of  the  instrument,  the  vaTying  posi- 
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PlO.  10. — Methud  of  UsiNcj  A  Bent  Probe  for  Ekplorincj  ToRTtiotrs  Tract«.    ( Fluhrer.) 

tion»  of  its  buried  end.  It  is  further  essential,  therefore,  that  the  end  shall  boki  a  fixed 
relation  to  the  shaft,  or,  in  other  word8,  that  the  probe  shall  ha  ve  suffieient  rigidity  to 
hold  a  given  shape.  Thia  rigiditj  is  re(|uisite  to  the  practiee  of  another  procedure  to 
detemilne  the  loeation  of  tbe  explorin^  extromity — nnmely»  eonjoinod  manipulation 
llirou^h  the  me<3iijm  of  tbe  probe.  The  shaft  of  the  probe  should  not  only  be  rijorid,  bat 
>  thoald  also  havi*  a  (>(insiderable  hnlk,  that  i\  hir^e  surfaee  may  be  in  contaet  with  tbe 
l!ii|r<^rB  and  sabjcct  to  the  infnrmin^f  tontdi.  Finally,  tbe  probe  fuMllin^f  tbese  retpiirc- 
tn<mts  should  be  as  Hirht  as  posaible  in  order  that  the  delieaey  of  touch  should  not  be 
IcMenad  in  the  ejcertion  to  move  a  beavy  mass,  and  that  vibrations  tbat  would  other- 
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wise  he  lost  in  the  probe  its^lf  niiprht  he  communieatcd  to  the  haiitt  Tlie  prolic  combin- 
ing  thrse  prof>crtie8  is  niade  of  tpinpered  aluTiibnim.  Thi3  Inif^e  end  will  generollj  pass 
along  the  sinuscs  oouTicctefl  witli  a  wouik1,  atid,  frora  its  size  and  shape,  it  is  oftcB  pos- 
eible  to  teli  tho  ntiture  of  the  fitru€ture»  with  whieh  it  comes  in  contact*  It  is  only  ex- 
ccptionally  that  the  smaller  eiid  iicerl  he  used.     (Fig.  9.) 

*'In  proiiiny:»  to  ourve  the  instrument  ia  to  complicate  it  and  increase  the  chances  of 
error  in  interpreting  the  positioii  of  the  exploring  extremity. 

''When  the  prohe  is  ciirved  mar  ihe  erploring  cnd,  the  oiher  end  of  the  shaft  should 
he  heni  in  tke  same  plane  in  the  opposile  direction, 

**In  čase  the  sinus  is  tortuous.  rather  than  eomplieate  the  exploring  instrument,  1 
am  in  the  habit  of  8iinplifying  the  wound*  Thiis,  in  following  sueh  a  sinus,  tbc  end  of 
tbe  instrument,  after  it  has  passed  ah>ng  one  eurve,  shoukh  if  praetieulde»  be  hrought 
toward  the  surfaee  and  exposed  by  eareful  dissection.  The  first  eurve  bav ing  been 
eliminatetl,  the  re-l)ent  prohe  can  he  introdueed  througb  the  new  open  ing  st  h^  tlie 
conimeucement  of  tbe  seeond  eurve,  b  c,  and  the  latter  explored.     {Fig.  10.) 

**In  a  thirteen  years'  aetive  bospital  scrvice,  I  cannot  recall  that  I  ha  ve  ever  used, 
in  the  prohing  of  uonnda,  the  fiillaciouB  meane  of  Gxploratioii  afforded  by  a  flexible 
meehanical  instrument** 

Ab  80011  as  the  underljing  eaiise  is  removed,  a  sinus  generallv  closes  of  itself , 
even  though  it  has  previouslv  persisted  for  montha  or  years. 

Improper  Drainage  of  Subcutaneoua  and  Suppurating  Tracts, — If,  iDstead  of 
a]lowing  the  puB  to  escape  through  several  smali  openings,  conBect  them  ali  by 
an  incision  so  that  the  entire  traet  is  laid  open.  Rapid  healing  by  granulation 
will  pTompt]y  folIow.  Kevisioii  of  drainage,  where  the  suppurating  tract  lies  in 
the  deeper  parts  mav  at  times  be  avoided  by  the  usc  of  permanent  guction  drain- 
age.  At  other  tinies  even  this  wil]  fail,  and  operative  measiires,  auch  as  estab- 
lishment  of  coimter  drainage  or  widening  of  the  exi8ting  tract,  inust  then  be 
done. 

Sinuses  Due  to  Foreign  Bodies. — Draiiiago  inaterial,  snch  as  ganze  or  rubber 
dam,  wliieli  lias  ei*caped  notiec  and  slippcd  intn  the  depth  of  the  woimd  may 
aceount  for  the  persistenee  of  a  snppnrating  traet, 

If  a  foreigri  bodv  is  fnnnd  Iving  in  the  depths  of  a  sinns  and  it  cannot  be 
extraeted  withnnt  enhirging  the  \vniind,  the  traet  should  ho  laid  wide  open, 
sera  ped  out,  and  allowed  to  granulate  froni  the  hottoui.  Tu  wound8  which  ha  ve 
not  been  drained  hnt  in  \vhieh  Biippuration  has  taken  plače,  healing  by  secondarv 
intcotion  will  progrcss  to  a  certain  point,  after  which  it  comes  to  a  standstill 
nntil^  finally,  a  Jigaturef  suiure,  or  a  doiigh  is  throvvn  off  by  the  tissues  and 
appenrs  on  the  snrfiiee,     Pmmpt  elnsure  fonows. 

Sinuses  persisting  after  incision  and  drainage  of  suppurating  Ijmph-nodea 
either  in  tli  o  neck,  axilhi\  or  ^roin  are,  as  a  ni  le,  due  to  1  of  2  eauses.  Either 
the  skin  wonnd  i?*  improperlv  placcd  and  has  liecji  allovvcd  to  closc  too  soon, 
tberebv  preventing  freo  drainage,  or  ekse  remnants  of  broken  do\vn  Ivmph-nodes 
continiie  to  fi*rin  tho  sonrce  of  tronble.  If  t  bese  2  causes  are  correi^tedj  the 
tract  granulates  and  closeg  withont  delav  funlesa  svphilis  is  the  cause), 

Sinuses  after  osteomyeIitis  eonstitute  a  large  elass  bv  thentselves*  They  in- 
dicate  either  the  presenec  of  dead  booe  or  local  tuberculosis,  or  both. 
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Alier  operations  for  ohronic  o9teojTiyelitis  the  patient  should  be  wariicd  that  recur- 
rences  are  the  rule  rather  thau  the  exct?ptioii  and  he  should  be  ordered  to  report  as  soon 
as  he  exp€'riences  any  paiii.  As  n  rule,  these  secondarj  attaeks  are  of  very  ]ow  irim- 
lene«,  fistula)  persist  for  a  wliile,  more  sequestrn  sepanite,  and  the  sinuscs  cloee, 

Sinuses  after  Joiiit  Ee&ection. — ^After  resec*tiou  of  a  joiiit  for  ttiberculosis, 
BtniuiOfl  maj  reinain  behind  lined  with   tuberciiloiis  granulatioii  tisaiie;  these 

j  maj  or  mav  not  lead  dovvn  to  neerused  areas  of  bone. 

In  revising  a  sinus  in  the  neighlK>rliouil  of  a  joint,  be  extremely  careful,  do 
not  work  in  the  tlark,  for  fear  of  fearing  throiigh  the  svnovial  membrane  and 
infectiug  the  joint,  The  traet  should  be  luetliodieallv  iaid  open  and  followed  to 
its  end.  Grannlations  nverlving  the  capsule  ahonid  be  left  alone  for  fear  of 
going  too  deep  with  the  etiret. 

Sin  ušes  Dne  to  Tiiberciilo3i8.~Tnbercu]oiia  fistiilai  are  best  treated  by  the 
RolHer  snnliglit  mt^thod  (sce  page  64).  The  injeetion  of  Beek'8  paste*  of 
wbich  so  mneh  waa  expeeted  has  not  giveu  nnifpnii  su<*c*ess.     The  same  may  be 

^said  of  the  Bier  by perem ic  treatmont,  the  iodoform-gIyeerin  injeetion  method, 
and  the  use  of  vaeeines  (tnbercnlin). 

SinuseB  Due  to  Sypliilis.^Any  chrouie  snppnration  which  does  not  prove 

Ijunenable  to  the  treatnient  oiitHned  abovo  should  avvaken  the  snspicion  that  per- 

[baps  the  underlving  canse  ia  an  iindiagnoned  svphilis,  even  in  the  absenee  of  a 
positive  Wassermann  reaetion.  It  will  do  no  harm  to  trv  a  tentative  thera- 
peutic  test.  With  regard  to  the  latter,  I  know  of  a  nnmber  of  eaaeg  where  am- 
piitation  of  the  limbs  and  of  the  tongiie  Lad  been  performed  for  sareoma  whick 
siibse(iuently  provcd  to  be  eases  of  syphilis.  A  thorapentic  test  had  been  given 
in  aH  these  without  cffeet.  Lnstgarten,  tlie  welI-kno\v^n  denuatologist,  told  me 
of  one  čase  of  fnngus  of  the  knee  in  \vhieh  a  soealled  therapeiitic  test  had 

.failed  to  eaiiso  anv  change  and  which  \vn»  ctjnserpieTitlv  diagnnt^ed  as  sareoma. 

^Amputation  had  been  adviaed,  and  the  patient  eanie  to  him  as  a  last  resort 
(thifl  wa8  before  the  day9  of  tlie  Wassermann  reaetion),     Another  therapeiitic 

itoet  nnder  iiis  direetion  waa  tried,  and  healing  took  plaee  withiu  4  wceks. 

"  This  snbječt  is  so  imp(^rta^t  that  a  brief  oiitline  of  the  views  of  this  raaster 
of  svphilologA^  mav  be  of  interest  in  this  eonneetion,  H  is  rontine  was  to  give 
deep  ghiteal  injections  (upper  outer  qnadrant)  of  a  2  per  cent.  bichlorid  solu- 
tion  in  2  per  eent.  salt  solntion  twi(*e  a  week  for  a  period  of  (\  or  8  weeks,  begin- 
ning  with  a  doso  of  5  niininis  aml  running  np  to  8  to  10  minims  or  even  higher. 
He  condemned  the  administration  of  niorcury  by  month  or  bv  innnction  as  un- 
reliable,  beeanse  one  eonld  not  teli  €*xartly  how  nnich  Imd  been  absorbed.  ITe  did 
not  nsc  insolnblc  mcreurv  salt  for  deep  injeetions  for  the  same  reasons,  and  in 
addttion  stated  that  several  hnndred  fasea  of  fatal  merenrial  poisoning  had 
'Beck*B  pnste  (a  mixture  of  1/3  bistnuth  mihnitrnte  aiid  %  vnsolin)  will  tpmporarily 
clicrk  tht*  amoiint  of  scen^tion  esraftiiij^  froin  Huih  siippuratinp  tracts,  ThiH  haa  been 
9liowD  to  be  due  to  the  tiberation  of  j^niall  ainounts  of  nitric  acit^,  tho  bismuth  subnitrate 
br«akiiij|^  dowii  in  the  pri.'sen<t?  of  livin^  nrifniiu'  tissuc^  ntul  setting  frco  aniali  ijuantitica 
of  ihe   ftcid.     Even  in  suppurating  triii-ts  with  ti  o  foreign  body  at  their  bottora,  Beck'B 

Vpiste  ha«  proved   to  be  *^xtreinely  ariR-lijihln  mul    disnppoiating. 


70     GENERAL  ASPECTS  OF  POSTOPERATIVE   TREATMENT 

been  piiblished  in  whicli  patients  had  8iiddenly  developed  the  svmptoms  of  in- 
tensc  mercurial  poisoning  6  or  8  week8  after  ali  injection  treatment  had  ceased. 
Apparently  a  deposit  of  the  so-called  insoluble  mercurial  salt  had  eroded  the 
wall  of  a  vein  and  a  lethal  dose  entered  the  circulation.  Lnstgarten,  therefore, 
preferred  bichlorid  of  mercurj,  an  absorbable  salt,  the  effect  of  which  can  be 
readily  observed  within  a  few  days. 

For  the  treatment  of  actinomyco8i8,  blastomycosis,  etc.,  see  Chap.  XVI, 
Vol.  L 
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CHAPTER    II 

POBTOPEKATIVE    TREATMENT    AND    rOSTOPERATlVE    COMPLICATIONI 

SIDERED    REG10NALLY 

John  C.  A,  Gebsteb 


THE   HEAD 

Operations  on  the  Soft  Parts. — Boiir  in  inind  that  infection  in  this  region 
mav  spread  to  tlie  meninges.  Ervaipelaa  may  eseape  notice  througli  being  cov- 
ered  by  the  hair,  Many  mirgeons  prefer  to  Bnite  scalp  woimds  bv  secondarj 
suttire  if  there  is  the  leaat  suspi^ion  of  infection.  Total  scalpings,  after 
healthj  graniilations  have  formed,  are  best  treated  by  Krause  full  thickness 
grafts  (J,  S.  Daviš). 

OperatioBs  on  the  Brain,^ — If  therc  i8  uiuch  shock,  whil€  stimulation  inay 
be  resorted  to,  it  is  \mwiBe  to  lower  the  head  as  19  ciiatomarv  in  ahoek  after 
operations  iipon  other  pa  rt  s  of  the  bodv^  because  of  the  danger  of  iiiereasing 
oozing.  The  2-8tage  principle  bas  done  a  great  deal  to  diminish  the  mortality 
of  crauial  operations. 

Urotropin  (hcxamethylenamin)  is  given  in  largc  doaca  as  a  routine  by 
Cuflhing  and  others,  with  the  idea  that  small  anionnts  of  fomialdehyd  are  set 
free  in  the  cerebrospinal  fluid  and  inhibit  bacterial  grovi^h. 

This  tdea  was  based  upon  the  fact  that  the  hexBinethylenamin  (given  by  mouth) 
eould  be  recovered  front  the  rert^brospinal  and  othor  body  fluids.  A  number  of  phjsi- 
ologists  have  8hown  that  the  hexametliylenaniin  does  not  broak  down  and  liberate 
foniialdehyd  exeept  in  fluida  ha  v  ing  acid  reaction.  Hence  in  the  bile^  cerebrospinal 
fluid,  etc.j  it  remains  inerL  (See  also  remarks  on  urotropin  under  Genito-urinurj 
Tract.) 


For  tho  rontino  treatmcnt  of  patients  who  are  nnconscions  or  paralyzcd,  see 
preceding  chapter, 

Freqiient  nenrolngical  examination8  shoiild  be  made  to  ascertain  any  changes 
in  thfi  status  of  the  ner\'on8  8ysteni*  ()phthahnnii<Hipie  i*xaminations  and  blood- 
promire  fiiidinga  will  fiirnish  most  valuable  (hita  reganiing  ehanges  in  intra- 

>8ee  alao  Vol.  U,  Cliap.  XL 
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cranial  pressiire.  Luniljar  puucture  also  fumishes  (lata  of  gi-eat  diagBOStie 
valua 

TREATMENT  OF  THE  WOUXD. — Clean  Cases. — Some  'siirtiPon8  remove 
tbc  skiii  »titelieri  as  early  as  the  eccoud  day,  in  wliic4i  cveut  it  is  we]l  to  siip- 
port  the  suture  line  with  strips  of  sterile  adhesive  plaster;  others  aee  no  advan- 
tage  in  tliis  and  wait  initil  the  Kfth  or  Bixth  dav. 

PuuuLE.\T  Casks. — Kubber  dam  or  soft  rnbber  tubin^  ia  the  best  material 
for  draining  brain  abscesses.  As  the  amoiint  of  secretioii  diniinishes,  the  size 
and  length  of  the  drains  are  deereased.  Under  no  circiimstances  is  any  irriga- 
tion  to  bo  niade. 

Diet  shunld  he  eoueentrated  and  of  a  sort  not  likelv  to  caiise  fernienta- 
tion.  When  thero  is  diifitniltv  iti  svvallovving  (bnlbar  Hvniptoins),  the  greateat 
čare  mnst  bc  taken  td  prcvent  iniitt^riiil  froin  entering  tlie  air  passagea.  The 
best  way  ib  to  feed  throngb  a  stomach  tube. 

LATE  SEQUELjE. — Hernia  cerebri  can  be  preventcd  hv  the  weanng  of  a 
snitable  pad  or  othcr  retentir»ii  apparatus.  Numerous  operatioos  !iave  been  de- 
viscd  for  the  rcpair  of  dofeets  in  the  skuH.  It  was  the  custotii  in  former  dajs 
to  nse  plates  of  gold  or  eeUuloid ;  the  prcsent  tendencv  is  to  transphmt  bone  for 
this  purpose. 

Epilep8y  of  the  Jacksonian  type  mav  fol]ow  in  a  few  montha  if  the  brain 
becomes  adherent  to  the  ovorlving  sknlL 

The  constaot  pulsntion  plim  firm  adhesion  at  one  point  ia  the  esaential  factor  in 
the  etioloj^.  Lexcr  snd  Kehii,  among  other  German  surgenuis,  recommend  the  inter- 
position  of  a  flap  of  fat  Wtwpeii  t!vn  surface  of  the  brain  and  the  overlyinij  tisaues. 
They  stiite  that  the  endothoHal  rvlh  of  thp  lymph  spaees  grow  out  iipoTi  tbe  surface  of 
tbe  flap  and  furniah  a  serous  eovering".  Experimeiital  work  haa  been  done  by  A.  C, 
Prime  which  shows  that  plates  of  cplloidiii  act  as  inert  material  and  do  not  ^ive  rise 
to  sear  prodiietion,  Fascial  flop«  are  imsuitef:]  for  eovering  defettsi  lo  the  dara  because 
of  their  tendency  to  shrinkage  and  excessive  8car  formation. 

Mastoid  Operations.i— ^THROMBUs  FORMATION.— Fo]Iowing  mastoid  opera- 
tions  infeetion  mav  spread  to  the  hiteru!  sinus.  Blood-cnltnres  are  of  the  ut- 
mo8t  serviee  in  diagnosis,  A  lateral  throndnis  mav  give  few  svmptonis  niher 
than  those  of  a  baeterlemia,  Ligati<m  of  the  jngnhir  vein  to  prevent  the  spread 
of  thrombna  fonnation  is  discnssed  in  the  eliapters  on  Ear  (Vol  III,  (%ap* 
III)  and  Postoperative  Operations  (Voh  11,  Chap.  ITI). 

MENINGEAL  INVOLVEMENT.- — Jleningeal  involvenient  may  be  determined 
by  fluid  witbdrawTi  at  lunibar  pnnetnre.  (Cytology  of  the  white  blood  eells  and 
the  presenee  of  baeteria  in  the  spreads — it  is  not  neccssary  to  wait  for  the  re- 
sult  of  tho  cultnres. ) 

PACIAL  PARALY8IS, — If  the  ncrve  bas  been  merelj  brnised,  it  will  regain 
its  fnnetion  in  dne  eourse  of  tinie.  If  it  bas  been  di%'ided,  anastoniosis  \vith 
the  twelfth  cranial  ner%^e  of  the  same  side  into  the  facial  improves  matters  a 

»See  also  Vol.  Ul,  Chap.  lU, 
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great  deal,  altbougb  perfect  reatitutioii  is  ne  ver  obtained  (see  Vol.  I,  Chap. 
XIII). 

Operations  for  Trigeminal  Neuralgia.— Oporations  for  this  aflfection  are  diB- 
cussed  in  Vol.  I,  Chap*  XI 11*  Cireat  čare  miist  be  takeii  to  prevent  access  of 
foreign  bodies  to  tbe  auestbetic  eve  of  tlie  opcrated  side?.  Otberwi8e  particles 
of  matter  lodged  upon  tbc  cornea  nmv  eause  a  great  deal  of  damage  before  tbeir 
preseiice  is  nofed. 

Operations  on  the  Face.^^ — In  adiilts  tbere  is  no  need  for  anj  gauze  dressing 
after  closure  of  clean  woimda  of  the  f ace ;  a  little  dusting  powder  is  ali  that  is 
nece8sary,  Stitcbes  are  removed  niii<'b  csirlicr  tban  in  the  rest  nf  the  bodv  for 
the  »ake  of  tbe  cosmetic  result.  Wlien  unee  a  vvonnd  i  a  drv,  it  may  be  covered 
with  flexible  collodion  (new  skin)  or  some  flexible  bee8wax  prcparation.  Chil- 
dren  nuist  bo  restrained  from  tcnifliing  thrir  faces  after  operatimi. 

In  ali  plastic  siirgerVj  espetjiallv  uf  the  faee,  it  ig  of  the  iifcmost  importaoce 
to  wait  a  long  tinie  between  operations,  to  allow  for  the  fiill  ainoiint  of  shrink- 
age  of  flaps  and  sears, 

THE  EVELIDS. — In  plastics  on  the  lids  it  is  important  that  ninch  more  ma- 
terial be  taken  tban  is  aetiially  needed  t{>  till  tbe  defect,  so  as  to  eonipensate  for 
the  subsequeDt  sbrinkage.  Ce  carefnl  tbat  the  lashes  do  not  8weep  against  the 
cornea  and  caiise  nlcers. 

TIIE  EYE, — In  ali  inilaminator\%  non-snppurative  eonditions  aboiit  tbe 
eye,  ice  applieations  and  boric  acid  ointment  are  sovereign  remedics.  Wet  pada 
of  absorbent  cotton  or  muli  are  laid  npon  a  eake  of  ice  and  are  gentiv  wrung 
ont  just  before  being  applied  to  the  eve;  as  soon  as  tbev  lose  tbeir  eoldness  tbey 
are  exchanged  for  fresb  ones.  In  snppiirative  conditions,  the  applieution  of 
moist  heat  in  the  shape  of  honrly  15-minute  bathings  with  a  satnrated  boric 
acid  sobition  will  be  more  etteetive. 

THE  NOŠE. — Contraction  of  tbe  artificial  nares  is  prevented  by  tbe  inser- 
tion  of  drainage  tubes  wrapped  in  gauze  (see  Voh  III,  Chap.  IV). 

THE  MOUTH. — Defeets  id*  the  lower  lip  are  espeeiallv  annoving  because  of 
the  continuous  ilow  of  šaliva. 

By  waittng  a  few  months  a  verv  smeli  oral  apertnrc  will  gradiiallv  dilate 
the  proper  size.  The  jows,  whieb  at  iirst  ean  scureelv  be  separated,  will 
iall_y  be  opened  as  widely  as  is  neeessarv. 

HABELIP. — If  tbe  snture  line  parts,  wait  until  granulations  have  formed 
or  even  until  the  raw  surfaces  have  complctelj  liealed  before  doing  an_>ihing 
further. 

Gtneral  Considerations  of  Operations  Upon  the  Upper  and  Lower  Jawsi  Tongue, 
and  Larynx.* — ^liefore  the  cougbing  imd  swallo\\nng  reflexos  retuni,  the  hend 
houlii  be  kept  lnw  and  tu  med  ti>  one  side;  onlv  wlien  tlicse  reflexe9  return 
ion  Id  tbe  sitting  or  upright  pnsture  Im?  assumecL 

Remember  that  these  patients  cannot  talk,  aud  that  tbev  require  conatant 

«860  aleo  Vol  I,  Chap,  XrL 

•Bee  lUso  Vol.  m,  Chaps.  V  aail  Vili* 
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watchful  atteBdance  for  the  first  fcw  days,  The  more  intelUgent  ones  make 
their  waiits  kBowii  by  pad  and  pencil.  A  beli  ehould  always  be  witliin  reach. 
HEMORRHAGE, — It  is  miwise  to  let  the  patient  lie  flat  upon  his  back  imme- 
diatelj  aftor  coniing  from  the  operating  room*  If  there  be  any  bleediiig,  the 
semicon&cious  individiial  simplv  9walIow8  as  the  pharynx  filla  up,  and  not  until 
a  considerable  quantity  of  blood  bas  been  lost  will  attentian  be  drawB  to  it 

either  by  the  progressive  signs  of 
in  tem  al  hemorrhage  or  by  the  vom- 
iting  of  a  qnantity  of  frosh  blood 
a  11  d  clots,  Ilence,  oft-repeated 
swallowing  sboiild  awake  the  sus- 
picioii  of  hemorrhage,  Instead  of 
distnrbing  the  freshlj  united  tis- 
sues  by  opening  the  month  widely 
and  inserting  a  speculum,  simplv 
turning  the  head  and  body  so  that 
the  raouth  is  depressed  will  prompt- 
ly  ahow  whether  any  hemorrhage  is 
present, 

Ilemostasis    in    tbis    region    is 

especiallv   diffieult   becaiise   of    the 

friable  nature  of  the  tissues.     Be- 

canse  the  region  is  an  infected  one, 

secondary  hemorrhage  is  not  infre- 

qnent.     Local  ligature,  or  the  hemo 

static  application  of  the  actnal  cautery,  is  indicated  rather  than  ligation  of  the 

maiii  vessels  through  the  healthy  tiasiiea  a  t  a  point  distant  from  the  se^it  of 

trouble;  thig  shoiild  be  done  onIy  as  a  laet  resort. 

ASPIRATION  PNEUMONIA. — Aspiration  pneumonia  is  one  of  the  most  fatal 
complications  after  operations  in  this  region.  Intratracheal  anesthesia,  how* 
ever,  bas  beconie  so  simplified  that  there  is  no  exciiae  for  any  snrgeon's  not 
safegnarding  his  patients  by  this  means.  With  the  intratracheal  tnbe  in  plače, 
it  is  difRenlt  for  material  to  find  ita  way  do\vn  into  the  trachea  even  \vhen  the 
mouth  and  pharynx  are  fiiled  with  blood  or  vomitns, 

Before  the  introdnction  of  intratracheal  anesthesia,  preliminarv  trache- 
otomy  was  freqnently  done  in  order  to  permit  firm  packing  of  the  back  of  the  . 
oral  cavity,  thtis  preventing  entrance  of  blood  and  oral  seeretions  into  the  air 
passages.  For  the  same  pnrpose  a  tracheal  tamjion  cannnla  with  an  inflatable 
jacket  wa8  devised  by  A.  G.  Gerster,  the  inflatable  cover  being  distended  after 
introdnction,  thns  completelv  occlnding  the  trachea. 

Other  methoda  for  keeping  the  air  passages  clear  were  to  drop  the  head  over 
the  edge  of  the  operating  table  (Rose's  position),  and  to  nse  Trendelenbnrg'a 
positioit.  While  these  positions  kept  the  air  passages  fairly  clear,  they  in- 
creased  the  oozing. 


Fio.  1, — Adhe&ive  Pl aster  Dhe»binq  foh  Reliev- 
iNcj  Ten»iox  of  the  Uppbr  Lip  after  Harelip 
Ofehations«    (Hogemiiiin.) 
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Rciuoval  of  onil  sei*r(^tinns  ivr  tlic  first  frw  dava  aftc^r  npcration  by  per- 
RianeDt  or  interrupted  suetiuu  i.s  of  gi-eiit  valite  iii  preveiitiiig  aspiration  piieu- 
iiionia  and  affords  much  comfort  to  the  patieiit. 

ČARE  OF  THE  MOtJTH.—Irrigntioiis  of  permanganate  of  potaasium  (1: 
5,000),  applitnl  with  t^onsidcrable  force  to  the  crevices  betwecn  tho  tecth,  are 
ext^llent  for  adiilta.  For  ehildreii,  a  hvposulpbite  of  soda  (a  dram  to  the 
ounce)  solution  has  the  advantage  that  if  soiiie  of  it  is  swallowetI,  no  hann 
results, 

Infections  of  a  resistant  ehorncter  (pjorrhea  alvet^laris)  or  those  whieh  ahow  a 
tendeuc,y  to  spread  (indpient  iioma)  reqinre  eureting  away  of  the  diseased  tissue  fol- 
]ow>ed  by  cuiiterization  with  saturated  solution  of  triohloracettc  acid  (iise  a  2  per  cent. 
to  4  per  cent*  solution  of  novoeuin  for  dissolving  the  eryfltals) ;  tho  cauterizatioii  is  re- 
peatc^d  on  the  second  mi4  the  fourth  dajrs*  In  applying  the  acid,  čare  mnst  be  taken  to 
protect  adjaceiil  tisaues  hy  pockiug  awt\y  the  tongue  and  cheeks  with  dentiste'  wadding, 
^reai»ing  the  lipe,  and,  above  ali,  uaing  just  enough  solntion  to  accomplish  tho  purposc 
iti  hand* 

Irrigations  of  ^4  P*^^  ^^^^*  formalin  (1:  80  of  the  commercial  40  per  cent 
**formalin'' ),  everv  4  hours  dnring  the  waking  hoiirs,  snpplement  the  aetion 
of  the  triehloracetie  aeid,  The  lips  and  faf*e  ahonld  be  <^oated  with  grease  (cocoa 
butter)  beforehand.  As  sooii  as  matters  improve,  in  a  day  or  so,  the  formalin 
solution  h  discarded  for  the  weaker  irrigating  sohitions  mentioned  ahove, 

A  quieEW!eijt  puhnonary  tubereulosis  sometimea  chauges  to  a  dorid  phthiais 
er  an  operation  in  the  oral  region. 

FEEDINO,— Fet^ding  may  be  aeeoniplished  bvmeans  of  a  soft  nibber  atom- 
ach  tube  of  mode ra te  ealibfT  passed  throngh  the  noše  and  left  pcniianeutlv  in 
plače.  This  is  particiilarlv  guitable  after  operations  on  the  montli  and  is  ofteii 
lesa  disturbing  than  passing  the  tube  tbrough  the  mouth  eaeh  time  the  patient 
ta  to  be  fed. 

For  the  sake  of  keeping  the  parts  as  quiet  m  posaible,  rectal  feeding  is  often 
resorted  to  for  the  first  5  to  7  dajs  after  operation.  In  certain  cases  of  neoplasm 
of  the  tonpiie  or  larvnx»  in  whieh  there  is  marked  cnmeiation,  a  preliminarj 
gastrostomj  is  made ;  throngh  this  the  siibjeets  are  fed  not  onij  before  opera- 
tion, but  afterward  until  the  operative  wounds  have  healed. 

Rectai,  Fkeding. — It  is  verv  donbtful  wbether  anvtbing  except  fliiid  and 
rerj  diffiisible  substanecs  are  absorhed  by  tlie  miieous  membrane  of  the  large 
intcstine.  The  most  recent  view8  rejeet  the  use  of  albnminous  materiala  in 
rertal  feeding.  However,  in  deference  to  the  rather  fixed  notiona  prevalent,  I 
give  the  uanal  recipe  for  a  nntrient  enemu : 

JJL     PeptonizeiJ  niilk  4  oz. 
Eg^'  1. 
Medica  t  ion  if  desired* 

Give  very  slowly;  keep  patient  tpiiet  afterward;  the  bowel  should  be 
cleansed  with  a  colon  irrigation  at  leaat  oncc  every  24  houra. 
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Eeceotlj  miieh  has  beeu  writteu  in  favor  of  dextrose  solutiona  in  distilled 
water  aubcutaneouslv  as  a  mcans  of  keeping  up  tbe  patient's  luitrition.  Thia 
has  also  beeu  tried  wlth  suceess  per  rectum.  Vet  it  niust  be  remarked  that  in 
certain  eases  the  aiigar  soliitions  have  undergone  fennentatian  and  have  given 
riae  to  riatnlpoce. 

Rcetal  iVeding  at  best  is  a  temporarv  expedient  The  rectum  rarelj  re- 
inain^  tnlcraiit  loiiiirer  tlian  a  week. 

Operations  on  the  Kose  J — HEMOSTASJS. — The  tirne  honored  cnstom  is  to 
pasa  a  IjeI]oqne's  soinid  or  a  eatbetcr  through  the  nares  until  its  point  can  be 
seen  and  seized  in  the  pharynx  just  behind  the  soft  palate  when  it  is  brmight 
well  into  tiie  moiith ;  a  stont  piece  of  silk  is  then  tied  tu  it  aiid  it  is  withdrawB 
frooi  the  n<7se;  tu  the  oral  part  uf  the  silk  a  wad  of  cottoii  or  gaiize  is  finnlj  tietl. 
This  wad  ia  then  introdiieed  into  the  pharynx;  bv  pnlling  npon  the  nasal  end 
of  the  stringj  the  poster  i  or  nares  are  rffeetiiallv  hlocked*  The  anterior  nares  are 
then  packed.  (This  taniponade  niiist  not  be  left  in  plače  longer  thau  a  few 
hoiirs  because  of  the  risk  of  infection.) 

PREVENTION  OF  I>EF0RM1TY.— Deformity  ia  espeeiallv  to  he  giiarded 
against  in  the  preseiice  of  fraetiires  (the  broken  nasal  honcs  nnito  %vith  astcu- 
ishiiig  rapiditv)  and  after  operations  upon  the  septnm.  Celliiloid  drains  are 
extreniely  nsefnl  in  this  regioii. 

PREVENTION  OF  INFECTION. — Tk\  not  paek  the  noše,  because  this  may  lead 
to  retention  and  to  the  spread  of  infc^ction  to  the  ear  ( hy  way  of  the  eustachian 
tube)  or  even  the  meninges.  In  anv  severe  infection  of  the  noše,  it  is  well  to 
inspeet  the  ear  druuis  frequently  to  make  sure  that  the  trouble  has  not  spread 
to  this  region. 

Neglect  to  observe  asepsis  has  repeatedlv  led  to  intranasal  ervšipelas,  a  very 
fatal  form  of  this  disease.  I  kno\v  of  several  cases  of  fatal  ervšipelas  of  intra- 
nasal origin  follovving  the  use  of  a  dirty  eustaeliian  oatheter. 

Operations  on  the  Antnim  and  Frontal  Sinus, — Tlie  suctioTi  apparntus  of  Henry 
Honi,  of  Saii  Francisco,  ia  cxtrfoiely  u^etul  in  draining  thcse  aeccasorj  air  spacea 
(Fig,  2).  After  prolong^ed  irrigratioii  with  nomial  saline  (to  loosen  dried  secretions) 
the  siirtion  tip  ia  applied  to  ono  nostril  firndj  enrmgh  to  make  an  air-tight  joint;  the 
pfltioiit  olosi-s  the  otlier  nostril  by  lunTiil  pre^siire  with  the  finger.  Ho  then  sajs  **eeh'' 
(to  closc  thu  jjDsterior  niires),  nn<i  iit  this  monioiit  the  Bur-tion  is  applied  (never  more 
thnn  12  nun.  lig.  negative  prc^siire;  more  than  this  causes  a  violent  headache).  It  ia 
lemarkable  to  see  the  amount  of  material  obtained  in  this  manner. 

Exuh€rant  gramdalions  in  anv  of  the  aecessorj  air  passages  are  apt  to  be 
mistaken  for  neoplasms ;  thev  block  the  outh4s  and  cause  retention,  which  in 
tum  gives  rise  to  fever  and  mahiise. 

Normal  saline  sohition  ia  the  best  for  looseniug  up  inspissated  secretiom, 
Permanganate  of  potash  or  potassinm  ehlorate  soliitions  are  also  freqnently 
used. 

^See  alBo  Vol.  III,  Chap.  IV, 
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Persii<ipn(  suppuraiioti  in  tlic  aiiinim  of  Ilinhiiiorc  is  oftcn  diic^  to  penetra- 
tion  of  the  antral  floor  by  mienipteci  teeth.  Tlic  trouble  sulisi(le>i  as  bogu  as  the 
teeth  are  attendc^d  to, 

Cleft*pfllate  Operationa.^ — Heinorrha^C'  iisuallv  is  coutrolled  bv  loeal  prea- 
snre  applied  for  a  few  niiiuites  or  bv  a  iduo  bemoatatic  suture.     Tbe  recentlj 


FlQ.  2. — HoitK'8  SucmoN  AppAHATua  fo«  Drainino  thb  Aocessort  Ara  Passaoes* 


diseovered  throniliokiTiase  applied  direktiv  to  tlic  nimith  nf  tbe  bicediug  vea- 
sel  is  eKtreiiielv  eifoctive. 

Tf  the  stitches  are  eiitting  throiigh,  rcinove  them ;  they  havc  ceased  to  bc  of 
lise* 

To  giiard  agaiiist  iofeetion  and  sbock,  it  ia  bi*tter  not  to  attcmpt  too  mncb 
al  a  time.  Evcr  since  the  day8  of  Langenbeck  it  has  been  advised  to  do  the 
bareltp  and  cleft-pabUe  operations  separatelj.  Oovder  (5)  savg  that  repair  of 
a  harelip  in  a  few  moiithš  loads  to  mu  ter  in  1  uarrovvin^  of  tbe  elcft  in  a  com- 
plete  cleft-pabitc\  espet»ially  in  front.  If  tbr^  inimediate  resnlt  is  not  perfect, 
at  first  do  nothin^;  amall  *j:ap8  in  the  8utnrc  line  iisnallv  close  spontaiieoiislv ;  if 
the^'  shotild  persist,  thcv  ran  bo  closcid  bv  a  8niall  snpplenicntarv  plimtic. 

8PEECH  TRAINING. — Sprwb  trainiit^  after  cleft-pabitt'  op^Taticms  is  an 
i?xtrernely  difficiitt  iind  thankless  task.  Often,  in  sjiitr  nf  everv  effort  no  tlifi 
pa  rt  of  paiitnit  and  pbvsic^iatK  \hv  foor  nf  tlm  vi>ipo  rouiaina  the  same  atid 
phonation  is  nn8ati.sfarfcjr\%  Tt  bas  been  said  tliat  tbe  operation  of  Scbniiborn 
(see  Fostoperative  Operations,  Vol.  II,  Cbnp,  lil),  bv  wbicb  tbe  sbort  vehim 

*6«e  oJm  VoL  i,  Chap.  XII. 
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palati  is  lengthened  by  tlie  addition  of  a  flap  from  the  posterior  pharvngealB 
wall,  bas  heen  of  benefit  in  certain  cases,     Heveral  nioiitlis  are  allowed  to  passH 
before  the  flap  is  cut  loose  from  the  pbarvngeal  wall ;  meanwhi]e  tbe  no&e  must 
be  irrigated. 

The  easiest  part  aboiit  cleft-palate  operations  is  tbe  actnal  operation.     It  ia 
not  siirprising  that  even  after  a  perfect  cosmetic  result  the  voice  and  speech  do  ■ 
not  improve  in  spite  of  the  most  caref\i]  tniining  \vhen  one  considera  tbe  defi- 
cient  nervoiiR  and  inusfMilar  aiippiv  of  tlie  parts. 

Operations  on  the  JawB, — TOOTH  EXTRACT10N, — Tooth  extraetion  inay  be- 
corao  nceessarv  betmnse  of  root  inflaoimation  arising  after  operation  npon  some 
otlier  region  of  tbe  bodv,  jiist  as  mastoid  troiible  may  ot^cur  incidentallv.  It  is 
important  not  to  delaj  action  witb  tbiSj  onee  tbe  diagnosis  is  defiuitelv  made; 
osteomvelitis  of  tbe  superior  maxi!la  is  an  extreme!y  grave  condition  baving 
ver  v  bigb  mortalitv,  espeeially  in  children. 

Tooth  extractiou  mav  be  fol]owed  by  annoving  and  persistent  hemorrhagej 
espeeially  in  bemophiliaes.  If  packing^  the  actnal  cantery  or  hemoatatic  sutur 
does  not  succeedj  and  there  is  no  laboratorv  ixear  by  to  fiiriiisli  frcsb  extraet  of ' 
lung  (tbronibt>kinase)  for  loeal  application,  before  reaorting  to  transfiisiou  tbe  ^ 
subentaneons  injection  of  tlefibrinated  bloud  at  some  eonveiiient  spot  sueb  as  H 
tbe  tbtgb  or  tbe  abdominal  %vall  mav  be  tried, 

FRACTURE.^ — In  eertain  of  the  operations  for  careinoma  of  tbe  floor  of  the  h 
month  or  tbe  tongne,  tbe  lo\ver  jaw  m  divided  tri  give  better  acoess  to  tbe  field  of  f 
operation,  If  the  seetion  be  made  obli^ue,  and  from  behind  and  aliove,  down- 
ward  and  forward,  the  posterior  fragment  (to  wbicb  tbe  masseter  is  attaelied 
and  which  is^  tberefore,  drawn  npward)  will  projec*t  beneatb  tlie  unterinr  frag- 
ment and  tend  to  snpport  it  If  the  aeetion  of  the  javv  is  made  in  a  vertical 
direetion,  it  is  almost  impossible  to  prevent  iipward  displacement  of  tbe  pos- 
terior fragment- 

A  good  interdental  splint  fitted  by  a  dentiat  is  the  ideal  treatraent  for  frac- 
ture  of  the  ]ower  jaw,  provided  the  snbjeet  bas  teeth.  In  the  absenee  of  teeth, 
tbe  problem  is  nuicb  more  diffienlt.  Numeroiia  makesbifts  have  been  devised, 
nono  of  which  are  entirely  satisfactorv,  If  it  is  poasible  to  have  the  mucous 
membrane  heal  so  tbat  the  fraetnre  lies  in  an  aseptic  field,  bone  graf  t  ing, 
plat  ing,  and  similar  measiires  mav  be  broiight  into  plav* 

DISLOCATIONS  OF  THE  LOWER  JAW  are  very  prone  to  recnr.  Hence  aome 
light  bandage  or  retention  apparatus  to  keep  the  jawB  from  separating  widely 
shonld  be  worn  for  a  while  after  rediiction, 

RESECTIONS  OF  THE  8UPERI0R  MA.\1LLA  reqnire  the  wearing  of  an  ob- 
turator.  Only  after  healing  has  been  completed  can  fittinga  for  tbis  be  begiin- 
Wlien  tbe  orhital  plate  is  removed  at  operation,  it  natnrallv  causes  tbe  eveball 
to  drop  dowTiward.  Snbsecjuent  bone  grafting  fiimisbea  a  better  snpport  tban 
an  obtnrator. 

RESECTIONS  OF  THE  INFERIOR  MAKILLA. — After  resections  of  the  in- 
ferior  maxilla  or  tongue,  there  is  a  tendeney  for  the  tissues  to  drop  baekward 
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jpnd  eaiise  ehokiiig.     Tiiniinjfr  tbe  patient  into  a  prnne  or  cven  a  partij  prone 
^Iposition  nmv  \k*  of  the  ^reatest  liclp. 

Operations  on  the  Tongue.^ — For   the   general   principlea    of    postoperative 
trentuiiTit  in  this  region  see  General  Con&uleratioiis  on  pa^  73. 

DBAINAGK. — Von  Berginan  establislied  pennanent  drainage  after  resec- 
tions  of  the  tongue  by  autiiring  the  nuicoiia  membrane  to  the  skin  at  the  poa- 
terior  angle  of  the  cntaneoiis  woiind,  tbus  fnrnishing  drainage  tlirough  an 
oblique  tiatida.  When  tbe  patient  drank,  leakage  was  prevented  by  simplj 
pressing  a  pieee  of  gauze  against  the  skin  jnst  above 
the  extemal  opening  of  the  tistubi.  At  the  end  of  a 
fortnight,  the  opening  conlti  \m  elosed  bv  a  few 
stitehes  after  freshening  tlie  edges* 

HEMOBRHAGE  bas  been  mentioned  on  page  74, 

INFECTION. — Infet^tioii  mav  give  rise  to  ob- 
stnietioo  to  the  breathing.  The  removal  of  a  few 
fititches  may  siiffice  to  release  a  qnautity  of  pus; 
on  the  other  band,  if  the  fiwelling  is  dne  to  diffuse 
inflammatorv  intiltration^  in  addition  ta  niaking 
inultiple  ineisions,  it  may  be  nece8sary  to  intnbate 
with  an  O^I)wyer  tube  or  even  a  simple  woven 
catheter  (as  in  intratrachea!  insnfflation),  or,  as  a 
last  resort,  to  pcrforni  traeheotomv. 

8PEECH  ifl  regained  to  a  reraarkable  degree 
even  after  total  reniova!  of  the  toiigiie. 

OperatiomoE  theToE8il&.^ — ^Tonsillectomy  is  oe- 
iliilitllliilly  followed  by  troublesorae  heniorrbage, 
which  niay  be  controlled  by  inanual  eonipression  for 
10  minutes  or  tbe  application  of  a  tonsil  Iieniostat. 
This  instniment  bas  2  long  arma,  1  of  wbich  lies 
m  the  oral  ca%^ity,  tbe  other  on  the  outside  of  the 

neck ;  the  ends  are  guarded  by  pada.  The  iioier  one  is  applied  to  the  bleeding 
poitit,  and  the  instrument  is  tben  c!oae<l  sntfieientlv  to  bring  gentle  conipresaion 
to  bear  (Fig,  3).  Ligation  in  this  region  is  very  difficnlt  The  actual  eautery, 
on  the  other  hand,  bas  proven  of  the  greateat  value. 

Casea  of  carcinonia  of  the  tousil  require  praeticallj  the  eame  after-treat- 
meBt  as  those  of  the  tongne. 


Fio.    3«— Tok«  I L    H  em ostat. 


S.etropbaryilgeal  abscess  ahoidd  be  drained  througb  an  oxternal  opening"  in  the 
netk  rather  than  tbroiigti  the  pharynx;  with  the  forrner,  there  is  leas  likelihood  of 
fiooding  the  traeheB,  or  later  of  retention.  External  drainage  is  not  without  it»  own 
dAiigers;  secondary  hemorrhaf^e  bas  followed  long  contact  of  a  drainage  tube  with  the 
ju^ular  veio  or  carotid  artery,  Rubber  tissue  is  softer  and  lesa  apt  to  eause  erosion  of 
tb<e  vensel  walL 

•8m  alM>  Val.  HI,  Chap.  V. 
•Se#  Also  VoL  III,  Chap.  VI, 
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General  Considerations. — BANDAGE.— In  nuj  lame  wound  of  the  neck  fany 
wouii(l  wliL're  ailliusive  plaster  will  not  do  to  liold  the  drcsaing  in  plaee),  the  dressiiig 
m  ust  lili  the  spaee  from  the  lowrr  jaw  to  the  steni  um  if  one  ia  to  make  s  ure  ag-ainst 
shiftiiifT.  A  luirravv  circular  haiidaf^e  bigh  up  will  drop  down  and  a  similar  one  low 
duwn  wiJl  move  upward.     Bolh  tend  to  move  toward  a  point  at  the  eenter. 


I 


A  mas.s  o{  rtiftlod  irsuizo,  eovered  with  a  s;nuze  compress  next  to  the  woiindj 
heid  in  plaee  bv  severa  1  gaiize  roUers  and  a  bandage.     The  rollcrs  and  bandage 

shoiild  have  their  first  turns  placed 
at  the  middle  of  the  neck,  the  siic- 
ceeding  tiirris  goiiig  above  and  below, 
and  the  linal  tnnis  again  retiiruing 
to  the  center,  A  large  sheet  of  nib*« 
ber  tissiic  may  be  plaecd  partly  cov- 
ering  tlie  gauze  aud  partlv  covering 
the  facCj  just  before  the  bandage  is 
atarted;  wbon  the  bandage  bas  once 
covered  the  gauze,  that  part  of  the 
rubher  tissne  stili  exposed  is  turnedfl 
down  over  tbe  dressing  and  the  siie- 
ceeding  turaa  of  the  bandage  cover 
it.  This  prevents  soiling  of  the 
deeper  dressings  with  vomitua. 

The  eollar  tvpe  of  dreasing  is  in- 
snfficieut  in  extensive  wounds  reach- 
ing  high  (snboccipital  and  high  cer- 
vical  exposiire  of  the  spinal  cord)  or 
reaching  low  (large  goiter).  In 
jsuch  cases  the  bandage  must  take  in 
the  head  and  sometimea  eveu  the 
axilla  (Fig.  4). 

RESF111AT0RY  COMPLICATIONS. 
— Respiratorv  eomplieations  due  to  dvsphagia  and  Htagnation  of  tlie  oral  žveere- 
tions  are  prone  to  follow  operations  vipon  tlie  neek  (even  after  the  emplojment 
of  intratraeheal  int^nlHation). 

Permanent  or  intcrnipted  snction  ia  of  great  convenience  in  keeping  the 
field  clear  of  nnieu8  and  blood;  at  the  same  tirne  it  prevents  orai  seeretions 
from  reaching  the  air  paBsages.  After  operation  it  ser  ves  the  same  purpose  for 
the  first  few  days,  tmtil  gwallowing  is  attended  with  lesa  pain. 

INJUEIESTO  THE  JUGULAR  VEIN,— Ligation  of  the   vein  at  the  tirne  of 


Pio,  4.  —  Bandjlgg  for   EjtTENsivja  WotJNDa  oP 

THEl    NeCIL. 


*  Se6  alao  Vol.  ITI,  Chap.  VIT. 
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operation  is  not  apt  to  be  fo]lowed  by  serious  couaecniencea  (circulatory  distiirb- 
ances  of  tlie  braiii). 

INJURIES  TO  TIIE  CAROTID  ARTERT. — Ligature  of  tliis  striietiire  \vith  a 
previouslj  iinimpaired  circulatioti,  on  the  other  hand,  is  frequeiitlv  followed  by 
speedv  death  from  insiiftieient  blood  snppljr  to  tlie  brain.  If  a  jE^aduallj  devel- 
oping  obstruetion  to  tlio  blnod  correot  bas  affordod  titne  for  tlie  developnient 
of  a  p>od  collateral  circiilatioii,  ligature  of  the  ctmiinon  eurotid  will  not  inipair 
cerebral  circiilation. 

Secondarv  hemorrliage  inay  foUovv  drainage  of  deep  seated  absccssea  of  the 
neck  in  which  the  drainage  tube  hm  bt^eii  Iving  in  contact  with  the  great  ves- 
sels.     As  a  nile,  a  fatal  exsangnunntinn  takctt  plaee  in  a  fe\v  nioinents. 

INJURIES  TO  THE  THORACIC  DUCT. — Injuries  iisuallj  follow  extensive  die- 
dection  at  the  root  of  tlie  neek,  The  stcadv  leak  of  chvle  leads  to  spcedy  inani- 
tion.  It  mav  be  imposir^iblo  to  isobite  and  ligate  the  injured  diict.  Uuder  siich 
eireumstanees  the  wound  is  firinly  packed  with  a  gauze  tampon  and  the  skin 
sutured  over  it ;  the  wouii(l  ia  reopened  after  severa!  davs,  usuallv  no  leakage 
folJows  reraoval  of  the  gaiize.  (I  have  sutnred  the  duet  successfullj  in  S  cases* 
— Editor.  ) 

Because  of  the  nunierous  anastomoses  presentj  ligation  of  the  thoracic  duct 
*  does  not  cause  disturbanees  of  Ijmph  eirculation  or  uutrition* 

INJURIES  TO  THE  NERVES,* — Division  of  the  vagua  on  one  side  is  not  a 
flerioiis  matter.  If  the  injnry  is  diseovered  at  the  time,  the  divided  ends  shoiild 
he  suttired  with  fine  catgut. 

Until  roi!tine  post  opera  t  i  ve  larvngological  exaniination  of  goiter  patienta 
was  madcj  it  was  not  realized  how  often  paraly8i8  of  the  recurrent  Iaryngeal  fol- 
lowed  thvroidectomv.     In  most  instaneeB  tbis  passea  off  in  tirne. 

The  phrenic  is  rarelv  injured  at  operation.  Of  late  3^ear3  it  has  been  pur- 
p08ely  divided  to  put  the  respective  !ialf  of  the  diaphragm  at  rest.  In  a  čase 
of  tul)ercu!oua  enipvema  with  inultiple  sinuses,  instantaneous  cessation  of  reflex 
ahoulder  pa  in  bas  fo!lowed  division  of  the  plirenie  under  local  anesthesia* 


^ftui; 


8CAB8.— Scnrs  of  the  neek  havi-  a  ^Tcnt  tendenejr  to  spread.  To  n  larpe  extent  this 
iy  be  prevontc^  by  cnrefiil  union  of  tho  platjsma  before  uniting  the  skin.  Vertical 
scura  «re  mui^h  more  uii»i|?htly  Ihan  horizontal  ones.  If  the  latter  are  located  exactly 
in  the  hottnni  of  iiutural  fol^l«  of  th«  neek,  tht*y  may  scarcelj  be  viaible.  In  some  of 
Kochei^f*  thyroi*lertnniy  rjiseg^  it  is  iinpoi^HiljIe  to  recognize  the  acar  except  by  close 
ex4imination  iimjer  a  ^troii^  lighL  \Vith  n  littk*  patienee  and  eare,  it  is  often  possibte 
ta  accomphsh  one'3  objeet  through  several  horizontal  ineiaions  mstead  of  r(?sorting  to 
1  long  vertical  open  ing. 


CONTBACTtTBES.^ — Contraetures  of  the  neck  following  extensive  suppnra- 
tion  often  prove  amenable  to  orthopcdic  meaBures  if  treated  early,  If,  how- 
ever,  they  are  broiight  to  the  siirgeon  late,  it  mav  be  necesBary  to  excise  the  en- 
ttre  flcar  and  resort  to  some  plastie  operation  to  cover  the  defect.    Transplanta- 


•8ee  Mlso  Vol  I,  Ch»p.  XTTL 
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tion  of  fat  is  tho  bost  way  to  fiU  tip  iinsightlv  hoIlows  and  to  prevent  adhej^ion  of 
the  skin  to  t!ie  deeper  Ivintj  8tnictiires. 

Operation  for  Tmberculosis  of  the  Cervical  Lymph-node«. — Rec^iirreiice  of  tu- 
berculoiis  Ivnipli-uode«  after  partial  extirpatir>ii  is  better  treated  by  the  siin- 
light  treatment  so  auceeasfullv  developed  by  RoUier  thaii  bv  a  secoiid  operation, 
Jn  fact,  this  is  the  method  of  choice  in  alniost  ali  cases  of  tbis  aflfection  wlietber 
with  or  withoi]t  fistula. 

TliyroidectomyJ — A  siibeiitaneous  drain  is  led  out  throiigh  a  štab  wotind  in 
the  epistema!  uotch,  the  original  collar  incisioii  being  cornpletely  closed.  The 
drain  is  removed  at  the  end  of  48  hours,  when,  if  the  heart's  action  is  satisfac- 
tory,  the  patient  niay  get  up.  In  severe  exophthalmic  cases  this  may  not  be 
advisablcj  but  in  the  cases  of  simple  goiter  it  is  the  nile.^ 

Cachexia  strumipriva  and  tetany  are  almost  never  seen  nowadays.  It  ia 
easy  enough  to  supplv  thyroid  dcficieney  by  feeding  thyroid  extraet,  but  de- 
ficiencv  of  the  parathyroid8  is  much  more  ditticult  to  treat.  Transplantation 
bas  been  made  with  but  tem  pora  ry  success, 

Tracheotomj.' — BESTRAINT, — ^The  semiconscioua  patient  ahoiild  be  pre- 
vented  from  touching  the  tube  or  its  tapes.  Guard  against  this  before  it  has 
happened,  not  afterwards. 

CABE  OF  THE  TUBE. — The  surgeou  should  make  sure  tbat  the  nurse  ia  pei^ 
fectly  familiar  with  the  mechanism  of  the  tracbeotoray  tube,  She  ahould  re- 
move  the  inner  tube,  clean  and  replace  it  in  his  presence.  A  feathcr  is  used  to 
keep  the  iuuer  tube  clear  of  inucus;  vvhen^  in  spite  of  this,  too  mueh  secretion 
aecumulateSj  the  inner  tube  is  removed,  eleared  of  mucus,  boiled  and  replaced, 

A  wet  pad  of  gauze  or  a  8nitably  trimmed  piece  of  sponge  is  kept  eovering 
the  aperture  of  the  trachcotomy  tube  to  act  as  an  air  filter  for  the  first  fcw  day3, 
nutil  the  tisaues  of  the  air  passages  become  aeeustomed  to  the  new  condition, 
This  sponge  or  pad  driea  out  very  rapidly  and  must  be  remotstened  at  least 
in^erv  15  minute«,  If  the  nurse  leaves  the  patifnt  for  a  moraeutj  the  latter  must 
have  a  beli  or  some  other  means  for  aumnioning  aid.  The  tapes  holdiug  the  wet 
pad  or  sponge  must  never  be  confused  with  those  holding  the  tube  in  plače. 
It  is  better  to  have  the  knot  of  the  tube  tapes  as  far  behind  as  possible  and  the 
knot  of  the  pad  tapes  well  up  in  front  to  one  side* 

Dyspnea  may  indicate  accumulation  of  dried  secretions  at  the  internal, 
lower  end  of  the  inner  tube^  or  in  the  air  passages  themselves,  or  partial  or  total 
displaeement  of  the  tube.  Displaecment  of  the  tube  is  a  most  serious  aecident, 
which  mav  terminate  fatallv  long  before  the  surgeon  can  reach  the  patient. 
In  low  traoheotomy  the  aecident  may  follovv  a  violent  fit  of  eoughing.  Keplace- 
ment  must  be  carried  out  by  retraeting  the  soft  parts  with  one  pair  of  retractors 
and  the  wound  in  the  trachea  with  another  pair,  the  latter  being  small  two- 

•  See  also  Vol.  III,  Chap.  VH. 

■Cardiac  deoompcnsatioti  in  as^tite  exophthalmic  goiter  is  managf^d  aoconiing^  to  tho 
prineiples   of  intemal   nieilieme, 
»See  also  Vol.  KI,  Chap.  Vm. 
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pronged  *'sharps."  Attempta  at  replacement  in  anj  otlier  maiiTier  simply  waste 
precious  tirne*  The  various  stepa  of  exposure  and  insertion  must  be  mado 
under  the  giiidance  of  the  eye. 

Secondary  hemorrhage  and  diphtheritic  infection  require  no  spccial  men- 
tion  hera 

In  every  čase  of  tracheotomy  it  is  well  to  have  the  foUowing  Hst  of  articles  in  readi- 
ness  for  instant  use :  another  tracheotomj  tube  of  the  same  size  as  the  one  inserted ; 
2  pairs  of  retractors^ — 1  large  (for  retraetmg  the  Roft  parts).  the  other  small  (to  hold 
the  wound  in  the  traehea  open  while  the  tuhe  ia  heing  slipped  in)  ;  eome  spoeges  and  tbe 
outiit  necesaarj  for  appljmg  a  ligature  or  a  heraostatic  suture;  finally  a  tankful  of 
ojEjgen, 

By  the  end  of  a  week  or  10  dava  the  tnbe  will  lie  in  a  well-(lefined  ri^id 
passage^  which  does  not  collapse  upon  its  withdra\vaL  Ilcncc  removal  at  this 
ite  time  is  not  iisiiallv  attcndod  with  the  grave  riaks  present  at  first. 

DECITBITUS  OF  THH  TBACUEAL  WALL.— The  appearance  of  blood-tinged 
spTitum,  a  few  dava  after  the  insertion  of  a  traebeotomv  tube,  is  verv  snggea- 
tive  of  the  cxisteiice  of  an  n\ver  froni  prcssiire  of  the  tube.  This  alight  and  sig- 
nificant  hemorrhage  mav  be  shortly  fol!owed  by  a  severe  sccondarv  hemorrhage. 
In  anv  čase  it  is  important  to  make  an  inmiediate  change.  Either  the  tube 
shmild  be  entirely  removed  or,  if  the  laryngeal  obstruction  be  stili  present,  a 
iller  or  a  longer  tube  of  different  shape  should  be  inserted,  the  objeet  heing 

ition  of  pressure  on  tlie  ulcer^s  aurface-  In  čase  of  persistent  secondary 
hemorrhage^  make  aure,  before  reopening  the  wound,  that  the  blood  does  not 
eome  frora  some  siiperficiallv  loeated  spot. 

Ali  thiB  emphasizes  the  importance  of  dispensing  witb  the  traebeotomv  tube 
at  the  earliest  possible  moment.  Under  antitoxin,  the  larv*iig*P*tl  membrane 
disappears  rapidlv;  it  is  often  possible  to  remove  the  tube  on  the  third  day. 
Iiitnbation  bas  done  away  with  traeheoton\y  to  a  very  large  extent,  However, 
e\€n  novv  at  timcs,  in  spite  of  the  aiititoxin  treatinent  and  the  0'I>wjer  intuba- 
tion,  tracheotomy  wiU  occasionally  be  unavoidable. 

In  other  cases  dvspnea  immediatelv  follow8  the  \vithdrawal  of  tbe  tnbe* 
Aceording  to  Reichel  this  is  not  always  the  reault  of  aetual  organic  stenosis;  it 
[]^DJiy  either  be  dne  to  iiiflammatory  infiltration  of  the  vocal  cords  or  else  the 
ehild  h  as,  so  to  speak,  gntten  on  t  of  tbe  h  a  bi  t  of  nsing  its  vocal  cords,  Now  a 
tube  \rith  an  opening  on  its  con%'cxity  shoiild  be  introdueed,  After  it  is  in  posi- 
tian,  if  the  outer  end  be  closcd,  the  air  from  the  Inngs  after  entering  the  lovver 
opening  paases  out  through  tbe  laterul  opening  up  to  the  glottis  and  so  out. 
Tlie  outer  end  is  closed  with  a  fenetitrated  plug.  As  the  patient  beeomes  accua* 
tomed  to  having  part  of  his  air  suppiv  travel  by  tbe  natnral  route,  tbe  fenes- 
tnini  in  the  phig  is  graduallv  closed  nntil  finallv  ali  air  passes  by  the  proper 

ligc*.  Should  dvspnea  eome  on,  the  outer  end  of  tbe  tube  is  simpiv  opened 
Ilepeated  atteinpts  sliould  be  made  to  accnstom  the  patient  to  brcatb- 
ing  through  the  proper  ebannels.  As  soon  aa  thia  has  been  accomplisbed,  tbe 
cannula  is  withdrawn. 
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Fig.  5*^ — Two-pieck  Cannltiji  Uhe^d  in 
Trbatmisnt  of  Thacheai.  St^nobis. 
(Duptiis.) 


ExubeTaiit  granulationa  whieh  often  spring  up  in  the  bed  of  an  intra- 
tracheal  uleer  dne  to  preiisure  Liecrosia  of  a  tracheotomj  tube  (the  same  is  true 
of  intubation  of  the  hirviix )  may  obstruct  siifficientij  to  cavise  djspiiea.  \VTiile 
there  mav  be  no  signs  of  obstniction  at  the  tirne  the  cannula  is  removed,  these 
niay  conie  on  later  when  the  grami lations  have  liad  tiiue  to  grow. 

To  detcrmine  tlie  site  of  obstriiction  (whether  above  or  below  the  trache- 
otoinv  woiuh1)  Trendelenbiirg  bas  suggestcd  tlie  iiitrodiirtion  of  a  fenestrated 
cannula;  if  dvspnea  is  ea\ist'd  by  Rtoppinir  np  the  outer  eud  of  tlie  eanunla,  the 
obstniction  Hes  above;  if  no  dvspnoa  orciirs,  one  mav  assiime  tliat  the  tube, 
npon  being  introdiieed,  bas  slipped  past  the  obstmcting;  swe]Iiug  and  is  holding 

it  aside.      Keichel   says  that   unfortunateIy 
this  mile  applies  oniv  to  a  few  casea. 

Treatment  of  iutratraeheal  granulationa 
is  most  unsatisfactorv ;  either  tbev  must  be 
kept  ilat  bv  wearing  a  specia!  cannula  made 
in  2  pieces,  wbich  maintains  the  intra- 
traeheal  hmien,  or  else  the  tracheal  wonnd 
must  be  reopened,  and  the  granulationa 
burni  down  with  the  actual  cauterv.  Iutra- 
traeheal insiifflation  of  the  trachea  beIow, 
\vhile  tliis  is  being  done,  will  preveut  aspira- 
tion  of  hlood  or  mueus. 
The  Dupuis  cannula  (Fig.  5)  ia  a  tube  witli  a  stem  projeeting  at  right 
anglea  from  its  side  half  way  from  either  end.  The  tube  ia  divided  trans- 
versely  at  its  luiddle,  and  the  dividiug  line  also  hiseets  longitudinally  the  hold- 
ing stem,  80  that  each  half  of  the  tube  has  a  corresponding  half  of  the  holding 
stem  attaehed  to  it,  The  tnbe  is  inserted,  one  half  at  a  tirne,  into  the  traehea, 
the  2  halves  of  the  stem  projeeting  out  of  the  traclieotomv  wound.  Thev  are 
threaded  so  that  a  nut  slipped  on  binds  them  together  and  holds  the  halves  of 
the  tube  true. 

It  is  rarelv  neceasarv  to  make  a  second  tracheotomv  lower  down  to  afford 
the  operator  a  free  hand  in  treating  postoperative  stenosea. 

Granulations  are  very  prone  to  recur.  Whcn  they  have  died  down,  one  bas 
to  reckon  with  cicatricial  contraction. 

Prevention,  by  the  choice  of  a  cannula  wbich  is  not  too  large,  and  in  the 
removal  of  the  tracheotomv  tube  at  the  earliest  possible  moment,  is  of  far  more 
importnnce  than  any  of  the  inunniPTable  mechanical  makeshifts  for  treating 
the  untoward  after-effects  of  a  pnorlv  or  unfortimatclv  managed  čase. 

EEACTIONAET  SWELL1NG  fnllowing  tracbeotomy  for  the  removal  of  a  for- 
eign  body  may  reuder  it  necessarv  to  retain  the  tube  in  plače  for  a  day  or  2, 

OperatioES  on  the  I^Tyn%^ — The  degi-ee  of  reactionarv  swelling  after  endo- 
larvngeal  operations  is  extreraely  variahle;  in  the  severest  cases  so  niuch  ob- 
stniction may  develop  that  tracheotomj  hecomes  imperativa 
» Bee  alBO  Vol.  III,  Cliap,  VIII. 
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EDEMA  OF  THE  GLOTTIS. — ^Edema  of  the  glottis  niav  follow  any  inflainma- 
tory  procerts  in  the  nefglaborhood  of  the  larjnx.  In  tlie  prosence  of  tliis  trouble' 
avoid  procraatination.  First  of  ali  seek  to  open  the  abscess,  naing  a  large 
enough  incision  to  see  the  strnetiires  clearlv,  Opening  siieh  an  abscess  often 
causes  the  perihin^ngeal  8welling  to  snbside.  If  it  does  not,  the  breathing  be- 
comes  more  and  more  embarrassec!  and  tbe  larvngeal  inirror  or  the  tip  o£  the 
inserted  index  finger  roveals  extrenje  swe!ling  of  tbe  arvtenoiils.  Do  not 
b«>ther  witb  scarifieation  of  t!ie  larvnx  \vbiL4i  is  of  little  avail,  biit  do  a  traehe- 
otomr  without  delay  (Reichel).  Tbis  should  be  heeded  especiallj  if  the  sur- 
geon  is  practieing  in  the  etnnitrv  snu!  the  patieiitV  attendanta  caiinot  Buni- 
mon  competent  belp  at  ehort  notice. 

In  emergenciee,  wbere  the  fianjarer  of  suffocation  is  imininent,  temporaiy  intuba- 
tion  of  the  larynx  witb  a  cathcter  (preferably  a  woven  one,  No.  22-24  French)  will 
tide  mattera  over  until  an  0'Dwycr  tube  ean  be  inserted,  or  tracheotomj  can  be 
performed. 


H0ABSENE8S, — One  cannot  predict  whether  hoarsenefis^  which  invariablv 
fonows  tracheotoniv,  wi]l  entirelv  disappear. 

MEDIAN  LARYNGOTOMY. — IMeeding  from  a  small  arterial  branch  may  re- 
quire  re-opening  of  the  larynx  and  the  application  of  a  ligature  (vvhicb  is  ex- 
tremelj  diffienlt),  a  hemostatie  sntnre,  the  actual  cauterv  (the  method  of 
choice)^  or  cven  direct  coinpresgioii,  The  use  of  tbrombokinase,  if  this  extract 
can  be  obtained,  is  the  ideal  method. 

In  the  sccondarv  closnre  of  a  median  Iaryngotomjj  one  mnst  esercise  the 
greatest  čare  to  avoid  inaceiirate  eoaptation.  Laryngeal  stenosis  is  prevented 
by  repeated  passage  of  bougies  or  eventiiallv  division  of  the  strictiire  (see  Voh 
m,  Chap.  VIII). 

LABTNGECTOMT. — ^If  tbe  operation  is  done  in  1  stage,  there  is  danger  from 
iufection  of  the  deep  planeš  of  the  neek  atid  fatal  mediastinitis.  To  prevent 
this,  Crilo  and  others  cxp4ise  and  pack  otf  the  hirvnx  a  woi»k  or  10  days  before 
ite  actual  removal ;  by  the  end  of  that  tirne,  gramilations  have  walled  off  the 
operative  tield.  To  prevent  leakage  of  ora!  aeeretions  into  the  defeet  left  by 
the  removal  of  the  larynx,  Hardenhener  hm  closed  oflf  the  region  of  the  upper 
larynx  from  the  monfh  hy  a  sni  table  plastic  of  the  mneona  membrane  of  the 
arv^enoids  or,  if  these  were  gone,  of  other  tidjacent  material. 

The  advantagea  of  preliminarv  gastrostomv  and  reetal  feeding  have  been 
referred  to  above,  A  t  the  end  of  a  week  or  10  davs  feeding  by  stomach  tube 
mav  begin.    Attempts  to  8waIlow  shoiild  be  mado  very  early. 

Operations  on  the  E&ophagus   (Cervical  Part)  .^— INFECTION.—The  dangers 
from  infcetion  after  operations  npon  the  csophagiis  are  as  great  as  after  Iaryii- 
tty  (see  above). 

BECONDART  HEMORRHAGE, — Erosion  of  vessels  from  pressiire  bv  a  drain- 
iWe  tube  k  the  eommonest  eause  of  secondary  hemorrhage  in  this  region.     It 
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rarelv  conies  fTnm  tlw  rnrotid  arterv  or  tlie  jii^ilar  vem,  in  wliich  čase  a 
epecdv  «nd  faitul  «*X8atiginiiHtioTi  iisiiallv  follows;  so  freqiiently  d(>€s  tbe  bleeding 
coiiie  fn*ni  tln*  mfcrior  tlivroid  that  Fischer  (after  Reichel)  advises  pronipt 
ligation  t\f  the  infcrior  thvmid  artery  whenever  a  seeondarv  hemorrliage  is 
enc\>nnt<^iTHl,  \Vhetlit»r  liltMuIing  coraes  from  the  moiith  or  from  the  external 
WMund,  tiw*r<*  šhould  b<^  iio  delay  in  reopeniug  the  lat  ter,  and  locatiiig  and 
clwv*kin<r  thi*  hmuirrlmge. 

It  is  «dtVr  \o  n*lv  for  several  davs  upon  rectal  feeding  than  to  riak  injurj  of 
^km  mittiiv  lino  by  pa  »sage  of  the  stomach  tube. 

l^lVKHTlCULA.^Operated  upon  \vitli  adeqiiate  asepsis,  diverticula  of  the 
i(^>}%hH|:u»  in  tho  nec^k  shonld  heai  by  lirst  intention. 

OICATUUMAL  8TEN0SIS  sbould  be  giiarded  against  by  the  passage  of 
t^^phs*gt*al  boiigies  after  healing  while  the  scar  is  stili  soft.     (See  Vol.  III, 

niH|K  X,) 

THE   THOBAX 

Operations  on  the  Breast.^ — AMPUTATION. — If  the  plastic  closure  method 
of  thibi^z  Jaekaun  is  osed  (or  any  other  method  afFording  the  same  end  result), 
(bt»  lin II  c.an  be  maintained  at  right  angles  to  the  bodv  and  the  dressings  can  be 
applied  with  the  limb  in  this  position.  It  is  important  to  iise  plentv  of  gaiize 
lil  ^ive  elastieitv  to  the  dressing.  It  should  be  firm  enotigh  to  afford  moderate 
couiproHBion  to  control  oozing,  and  vet  not  tight  enougb  to  interfere  with  res- 
pinition.  The  accompanving  illustrations  (Fig.  G,  A,  B  and  C)  give  a  method 
u(  bulding  a  breaat  or  aitillarv  drea^^iing  in  plače  whieh  constricta  le^s  thun  tbe 
tnmtomary  spica.  The  bandage  retiinis  the  way  it  eame  after  pasising  around 
tho  ami.  Each  loop  is  pasaed  from  the  opposite  side  and  hokla  the  precedi  ing 
one  in  place. 

Ag  mon  as  the  patients  ha  ve  recovered  from  tbe  after-eflfects  of  anesthesia 
tliey  should  be  encouraged  to  get  up-  Moveinents  of  the  arm  sibould  be  begun 
from  the  second  dav  on.  Tbe  drainage  tube  should  be  reraoved  on  the  sec- 
oud  dav  after  operation  \vitbont  disturbing  the  rest  of  the  dreasings.  If  ali 
goes  well,  the  first  change  of  dresslng  need  not  take  place  until  the  end  of  a 
week  or  10  davs. 

Lyraphatic  stasis  of  the  arm  after  breast  amputations  should  be  treated  by 
freqnent  massage  and  diathermy.  If  this  is  not  successfiil,  one  of  several  op- 
erations  for  re-establisbing  the  channels  for  Ivmphatic  return  should  be  tricd 
(see  Vol.  III,  (?bap,  XI1T).  Sonietimes  local  recurrenee  of  carcinonia  takes 
the  **cancer  en  cuirasse*'  form  whichj  to  casual  examination,  may  aimulate  a 
hTiipbatic  stasis. 

Infeetion  after  breast  operations  should  be  no  more  frequent  than  after 
"clean"  laparotomies.     If  it  is,  probably  the  trouble  haa  i  ta  origin  in  failure  to 

*  See  alao  Vol-  IlI,  Chap.  Xni. 
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aterilize  a  sufficientlj  large  skin  area  or  in  careless  draping  whereby  tmcleansed 
akin  becomes  iiiadverteiittj  expo8ed  diiriiig  i>peratioii. 

BREAST  ABSCESSES.^Suppuration  may  persist  long  after  drainage  of  the 
breast  lias  been  eatablislied;  tiiis  generallj  means  that,  inaanmch  as  the  process 
is  frequently  a  diffuse  ono,  the  original  opening  has  missed  several  foci  of  sup- 
puration.  The  Bier  treatment  (sniall  inciaions  and  repeated  aspiration)  is 
eminentlv  suited  for  citriiig  this  condition.  A  cup,  large  enough  to  accoinmo- 
datfi  the  entire  breast,  slio\ild  have  ita  margin  greased  to  insure  aii  air-tight 


Fio.  flA. — Bakdaos  for  Axilla  anu  Shoulder.    The  tirat  two  turna  have  bcen  applied,  bandaging 

completod. 

joini^  suction  is  applied,  siifRcient  to  withdraw  pus  from  the  abscesB  and  milk 
from  the  nipple,  bat  thcre  slionld  be  no  pain.  The  treatment  is  applied  once 
or  twice  a  daj  for  from  10  to  30  minutcs* 

I  Contractnre  of  the  arni  in  adduction  to  the  body  after  anipntation  of  the 
breast  or  after  drainage  of  auhpectoral  abseesses  shoiild  be  preventod  bv  iesti- 
tiiting  aetive  and  passive  motion  earlv,  as  vvell  as  by  fixitig  the  arm  in  adduc- 
tion at  the  first  dresaing*  The  *'Z"  plastic — an  execllent  niethod  of  curing  this 
— i«  described  e!8ewhere  (Vol  IIT,  Chap.  XIII). 

8UBFECT0RAL  ABSCES8KS.— To  preveiit  the  forrnation  of  contracture  tho 
arm  »hoirhl  ho  put  up  in  alHliietiim  fi*r  a  few  days. 

Operations  on  the  Fleura. — PLEtTRAL   EFFUST0N8,— Teciink"   (if    Aspira- 
tion,— The  sharper  the  ueedle  for  aspirating  plcural  effuBiona,  the  lesa  pain  to 
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the  patictit  The  needle  shoiikl 
avoid  ti  K?  lovver  uiargin  of  tbe  rib 
for  feiir  of  iiijiiring  tlie  iierves  and 
vessels  in  t  h  i  s  loeatioik  Eefore 
pmiefiirc,  the  tissiies  shoiild  he 
dnnvii  taiit  to  mm  side,  so  that,  H 
after  withdrawal  of  tlie  needle,  the 
lioles  it  ha^  inade  throiigli  the  ilif- 
fereiit  planeš  will  not  lie  in  the 
same  line ;  thus  Icakage  is  avoided. 
Ali  thin^beinfT  (?qiiah  the  iisna!  site 
for  pnnctnre  is  in  the  ninth  inter- 
space  in  the  posterior  axillary  line. 
If  a  Potain  aspirator  is  to  be 
emplojed,  it  is  \vell  to  test  its  ca-  ^ 
pacitj  for  suction  by  inserting  the  ■ 
needle  in  to  a  vessel  containing 
some  aterile  water  (uuder  the  nsnal 
ascptic  precantions). 


I"  Iti. 


GB.— BANiJAOE    roll    AX1LLA    AND    SHOULDKIt. 

Rear  vicw. 


I  once  8aw  a  patient  nearly  killed 
hj  nn  inexperionfed  internist  \vho  had 
iilled  the  resen^oir  with  air  under  pres^nre  inetcnd  of  creatinp  a  partial  vacuum.  Upon 
turning  the  eock,  after  insertion  of  the  needle,  the  air  under  considerable  pressure 
rushed  in,  stil!  fnrther  displacinp:  the 
mediastinal  orjarans  to  the  opposit*^  side. 
As  j  ust  said,  the  patient  barely  eaeaped 
with  her  life. 

The  fluid  should  be  withdrawii 
slowly.  Snet  ion  mnat  inatantlv  eease 
npon  the  sligbtest  subjective  dis- 
tress.  This  often  necessitates  leav- 
iiig  behind  con.siderable  anionnts  of 
fluid ;  the  oxygeii  replaceincnt 
niethod,  described  beloWj  cireum- 
vents  this  diffieiiltv. 

After  \rithdrawal  of  tbe  needle, 
a  Binall  pieee  of  sterile  ganze,  the 
size  of  a  postage  stamp,  is  applied 
to  the  pnnctiired  wonnd  and  is  held 
in  plače  by  2  or  3  narrow  stripa  of 
adhesive  plasten 

0XYGEN  KePLACEMENT.— In   the   iiš-         1,^^    tiC— Bandage  for  Axili.a  and   i^HuuLDtK, 
piration  of  pleural  efFusions,  Schmidt  Front  view. 
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(10)  and  Davies  (2)  botli  adviso  oxygpn  npplacenient  of  the  osudote  whonever  thf^re  is 
the  sliglitest  distress  during  a  paracentesis.  Two  ne€dlc?s  are  used — 1  is  jnserted  1ow 
dowti  to  cfirry  ofT  the  fluid,  the  other,  inserted  a  few  spaces  hijjfher  up,  permits  llie  in- 
gresd  of  gas  replacing  the  fluid.  For  a  long  tirne  it  has  beeii  observed  that  aspiration  of 
exudates,  especially  of  those  upoo  the  left  aide,  may  cause  the  gravest  eollapse,  Tho 
theory  is  that  the  iluid  has  grtiduallj  pushcd  tho  beart  over  to  the  opposite  side  and  that 
tbe  withdTawal  of  exudate  within  the  spaee  of  a  fow  niinutes  displaees  the  heart  too 
quickly.     The  replacoDient  of  fluid  by  aii  absorboble  giia  doos  not  fiisplaee  the  heart 
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lio*  7, — Bandaue  for  Emptema  with  SHOtTLPEK  STaAPa.     A,  Front. 

Df  accotnplLšhing  the  same  purpose. 


C 
B,  Baok. 


C,  Auothcr  way 


(and  mediostinum)  at  the  time  of  aapiration.  The  ^rnchiol  jibsorption  of  the  gas  per- 
mite  B  slow  retuTTi  to  the  normal,  extendiug  over  several  day8.  If  it  is  desired  to  make 
this  retum  stili  9lower,  nitrogen  may  be  used  inatead  of  oxygeu,  the  former  being  much 
more  8lowly  absorbed  tban  the  latteft 

Dbainaok  bv  Free  Incision. — Before  tho  davs  of  artificial  pneiimothorax 
it  wa8  ohserved  that  draiiia^e  hv  frof?  iiKMsirm  \vii8  Icss  likdv  to  cuiiae  coUapse 
than  aspiration.  The  air  ontcriiig  the  chest  replaccd  the  escaping  fliiid  and 
thus  preventod  mediastiiia]  displaeemeiit. 

THORACOTOMT  FOB  EMPYEMA/— The    3   standard    tvpes   of  drainage  are 

follow8 : 

(1)     The  Usual  RimBER  Dratnage  Tdbe^  tke  Mouth  of  which  is 

COVTSRED  BY  A  ThiCK  LaYEH  OF  GaUZK. 

•  Bee  alio  Vol  III,  Chap.  XI, 
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A  word  of  €autiuii  is  iiccessaij  in  reg-ard  to  tiie  driiinag:e  tube.  Nnwhpre  in  tlie 
bcKly  is  a  drain  so  apt  to  escape  unnotifed  into  tbe  depths  of  the  wound.  Transfixioii 
in  a  single  diret-tion  is  often  not  suffirient.  As  a  rule,  it  is  safer  to  ha  ve  tlie  tubes' 
outer  cnds  trant4fix(^  by  Bafpty-pins  Ijing  at  right  anglea  to  each  other.  The  skin 
should  be  proteeted  by  a  split  compresa* 

The  voluminoiia  gaiize  drossing  is  held  in  plače  by  a  circtilar  bandage;  tho 
latter  muat  not  be  too  tight,  otherwise  breathing  is  sbaUow  and  laboreiL  If, 
]iowever,  tlie  bandaije  is  looso  enoiigh  to  perm  it  tinhindered  respiration,  it  drop^s 
dowii  and  carries  the  drains  oiit  of  tbe  woiiDd,  For  this  reason  manj  men  hold 
tbe  onter  ends  of  the  tiihea  in  plače  by  adhesive  straps,  The  simplest  way  of 
preveuting  displacement  of  the  dressiiigs  is  to  make  shonlder  straps  of  bandage 
material;  these  effet^tiiallv  prevent  slipping  (Fig.  7,  A,  B  and  ('). 

(2)  Valvulah  DitAiNAdE. — ^There  are  a  bost  of  variations  of  this  method, 
some  dating  back  to  pre-anti^eptie  tinies.  One  of  tbe  simplest  forma  wa8  re- 
piirted  hv  F.  B*  Luiid»  of  B<LstoiL  A  flap  of  skin  overlies  the  nimith  of  tbe 
drainage  tube.  The  tube  is  siitiired  into  pfieitiou  to  prevent  its  falling  back 
into  the  plcnral  cavitv.  The  skin  flap  permits  the  escape  of  pus  hut  prevents 
the  ingress  of  air,  AH  forms  of  valvular  drainage  must  bo  carefnllv  watrhed; 
the  v  tend  to  beconie  clogged  \vith  fihrin  or  dried  pus  (see  ali^o  Voh  III,  Chap. 
XI  K 

(3)  CoNsTANT  sucTiON  must  Bot  be  too  great,  otberwise  the  tissnes  will 
be  tightlj  sucked  against  the  nioutb  of  the  tube  and  will  block  it;  fnrthermore, 
the  adjaeent  pleural  surfaces  are  apt  to  adhere  to  one  another.  Ketention  is 
»ure  to  follow. 

Under  no  eircumstances  is  the  pleural  cavity  or  a  luug  abscess  to  be  irri- 
gatcd. 

UNILATERAL  PNEUMOTHORAZ. — At  fifst  change  of  dressinga  after  drain- 
age for  empyeina,  sudden  severe  dvapnea  may  follow.  The  cxphination  of  thia 
is  that,  upon  renioval  of  the  dressings  occluding  the  opening  in  the  plenra,  with 
consecpiont  adniission  of  air  and  establishnient  of  atmoapherie  pressiire  against 
the  side  of  the  mediastinuni,  this  structure  ia  dra^m  over  to  the  intact  side  by 
its  normal  negative  pressure.  During  inspiration  it  is  drawn  over  stili  more; 
diiriug  expiration  it  onlv  retnms  a  little,  Hence  tbe  intact  lung  cannot  expand 
enough  to  draw  in  a  sufficient  quantity  of  air. 

In  those  people  \vho3e  niediastina  are  either  more  inherently  resi  stani  to 
lateral  disphieenient,  or  where  chronic  infiltration  bas  stiffened  normally  mov- 
able  niediastinal  struetnres,  or,  as  is  most  fretpientiv  the  čase,  \vhere  the  lung 
is  adiierent  either  to  the  diaphragm  or  ehest  wall,  tbe  entrance  of  air  into  the 
pleural  cavitv  is  not  followed  by  dvspnea. 

Anvthing  \vhich  prevents  this  drawing  over  of  the  mediastinum  with  each 
inspiration  vvil!  relieve  tbe  <lyspnea,  Thns,  on  the  operating  table,  aimplv 
grasping  tlie  lung  and  holding  it  stili  wi]l  stoadv  the  media^tuuun  and  tbo 
dvspnea  will  be  in8tantly  relicved.     Fnder  the  usual  eouditiong  of  aftcr-treat- 
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ment  the  liing  is  eithcr  covcred  witb  graiiiilation  tissuo  or  has  rctracted  so  far 
that  it  caunot  be  reaelied  in  čase  of  emergeiicy.  Turni  ng  the  paticnt  over  on  h  is 
face,  or,  better  stili,  upMU  the  ojjriird  sido,  iitilizc.s  tlio  \veiglit  of  the  niediastiual 
risoera  to  depress  that  ^triictiirc  taward  the  opened  side ;  this,  together  witU 
tempo rary  closiire  of  the  openiug  either  with  the  pahii  of  the  hand  or  a  wad  of 
gaiiz€,  is  8ure  to  afford  relief,  Within  the  iiext  few  hours  eitlier  a  pennanent 
suction  apparatus  or  a  valviilar  drain  should  be  improvised  aiid  fitted  to  the 
wound. 

BETENTION, — Retentioii  is  the  re^ult  either  of  too  high  an  incisinu  or  of  too 
earlv  reruoval  of  drainage. 

In  the  former  ease,  the  diagnosis  is  made  by  so  tiirning  the  patient  that  the 
drainage  opening  ahoiild  constitute  the  most  dependeut  point  of  the  body  {with 
the  head  lower  than  the  hips),  when  a  copious  diseharge  of  pus  follows.  By 
keepiug  the  patient  in  this  poatiire  (most  favorable  for  drainage)  for  a  mimber 
of  davs  it  may  be  possihle  to  avoid  the  neeeasitv  of  makiug  a  connter  incision — 
one  mnst  be  gnided  by  the  temperature  and  the  elTectiveness  of  the  drainage. 
If  thia  postiiral  method  does  not  show  good  results  within  a  dav  or  2,  there 
shonld  bt*  nn  hesitation  in  niaking  a  eouiiter  drainage  opening  at  tlie  lowerniost 
part  of  the  empvema  eavitv.    (See  PostoperativeOperations,Vol.  Il^Chap.  HI* ) 

If,  a  day  or  two  after  \vithdrawal  of  drainage,  there  i  a  stidden  cessation  of 
diseharge  aceompanied  by  fever,  and  ehange  in  postnre  (as  j  ust  described)  gives 
no  relief,  cantious  insertion  of  the  finger  within  the  chest  is  the  least  risky 
method  of  loeating  the  dammed  back  collection  of  pus. 

To  fa%'or  expanšion  of  the  hmg  as  soon  as  a  rceentlv  forined  empTema  has 
been  drained,  tht;  patient  is  given  James  bottles  with  the  order  tu  blow  as  iniicli 
and  as  often  as  possible. 

Rečen tlv,  positive  pressitrc  applied  by  nieans  of  a  faeo  mask  several  times  a 
dav  has  becm  nsed  for  the  same  purposc. 

PEB818TENCE  OF  PLEURAL  FISTUL^,--Persistence  of  plenral  fistula  may 
bo  caused  bv  maintemmce  of  tnbe  drainage  for  too  long  a  period  (as  a  rnle,  the 
tube  can  safelv  be  removed  at  the  end  of  10  or  12  davs),  or  nmv  be  dne  to  the 
ptesence  of  a  foreign  body  (tube^  gauze)  which  has  slipped  nnnoticed  into  the 
plenral  cavitv.  Meanwhile  the  external  opening  may  have  becorae  too  narrow 
to  pennit  the  extnision  of  the  foreign  bodv, 

OLD  EMPVKMA  CAVITIES. — T\w  treatnient  of  old  empvema  euvities  ia 
aimed  at  their  obliteration  in  1  of  2  waya:  Either  the  hmg  is  a]lowed  to  ex- 
pand  after  dt*eortieation  of  the  thiokened  membrane  \vhieh  eovers  it.  or  the 
chest  wall  is  mobilized  so  that  it  sinks  in  and  comea  in  eontact  with  the  shrnnken 
lung  ('^collapse  therapv''). 

For  operative  treatment  of  old  empvemata,  see  Thoraeio  Siirgery,  Vol,  Tli, 
CTiap.  XIj  and  Fostoperativc  Operations,  Voh  II,  Chap.  III. 

BOKE  FISTUL^.. — The  ends  of  the  reseeted  ribs  often  beconie  the  seat  of  a 
localized  osteomvelitis  \vhieh  eanses  the  persistenee  of  a  sinns  long  after  the 
cmpyenia  itself  has  healed.      Infection  niay  be  prevented  by  protecting  the 


resected  ends  of  the  rib  with  sumil  packings  of  iodofonn  gaiize  before  opening 

the  eiiipyema  and  ticMiding  tlie  wQuiid  witL  pus.  Thuse  paekinga  are  to  be  left 
in  plače  for  a  week  ov  so;  tbeir  cnds  are  led  out  iipoii  the  skiii,  well  beyoiid  the 
margina  of  the  \vourid,  and  fasteiied  down  with  a  few  bits  of  eterile  adheaive 
pl  aster. 

Opcratioas  on  the  Chest  Wall.— Operations  on  the  chest  wall  (reseetioiis, 
ostcoplastie  exposiirea)  uro  iiicreaHinp^  in  frcqneney  since  the  adoption  of  iutra- 
tracheal  iiiautHation,  linth  prinmrv  tnniors  and  k>cal  reeurrenees  after  breast 
ampntntion  ft>r  earcinonia  are  iiow  excised  withoiit  subjecting  the  patient  to 
niuisua!  risks.  In  atlilition  to  tbis,  the  reeontlv  deveh>ped  *'eoIhipse  tlierapj*' 
of  iinihiteral  piihiionary  tuberculosis  inchides,  aniong  its  measures,  partial  re- 
section  of  the  thoracic  walh 

The  pain  after  siieh  operations  is  said  to  be  more  severe  than  after  lapar- 
otomiea.  Zaaijer  has  pointcd  ont  that  this  is  particularlj  trne  of  cases  in  \vhich 
the  riba  were  simplj  divided.  He  bas  sho\vn  that  excision  of  amall  segments 
of  the  riba  will  prevent  eontact  of  the  ciit  surfacea  and  their  painful  friction 
canscd  bv  tlie  respiratorv  inovementa, 

Baiidagiiig  of  (jne  aide  of  the  eheat  without  coinpreasiiig  the  unafTected  side 
is  important*  The  aceompanving  ilhistration  8hows  Sauerbruch'8  method  of 
obtainiiig  elastic  compression  of  one  eide  without  embarrassing  the  otber  (Fig. 
8,  A  and  B). 

TITOHACOPLASTV  FOK  PARTTAL  COLLAPSE  OF  THE  CHEST  WAI^L  (UNI* 
LATERAL  PULMOXARY  TUBERCTrL0818). — For  the  first  few  tiav^  an  attendaat 
miist  eonstantlv  l)e  with  the  patient  and  nmst  \vateh  for  the  sligbtest  nittling 
indieating  an  aeeuimilation  of  seeretion.  Wheuever  this  occura,  the  patient 
niiist  he  niade  to  eough  ont  the  nun^ns;  tliis  prevents  aspiration  into  an  nnin- 
val  ved  pa  rt  of  the  hnig.  Embarra^seiJ  respiration  is  relieved  to  a  great  extent 
by  elastie  eonipre^sion  over  the  operated  aide.  The  poatnre  shonld  be  the  sitting 
one. 

For  the  firat  few  davs  high  teniperatnres  wtth  no  sputnm  are  the  rule. 
Later  there  is  eopions  expeetoriitinrL  Froni  thi«  on  the  degi*ee  of  fever  and 
the  amonnt  of  spntum  parallel  each  other.  Fever  peraisting  for  more  than  12 
to  1(>  davs  irt  of  luid  prognnstie  sigo  i  ti  ca  nce   (  Sanerbnieh  ), 

C?arefnl  notation  of  the  wetght  cnrve  atforda  stili  another  meaus  of  de- 
termining  the  general  conrae  of  events. 

Tlie  pati  en  ts  shonld  be  enronraged  to  get  up  as  aoon  as  they  feel  able.  This 
18  nsuallv  at  the  end  of  a  fortnight, 

There  seeois  to  be  a  greater  tendenev  to  the  development  of  lateral  cnrva- 
ture  of  the  spine  after  the  older  tvpe  of  thoracoplasty  than  after  the  recently 
devised  operations. 

General  BemarkB  on  Intrathoracic  Surgery,^ — Intrathoracic  surgery,  in  spite 
of  recent  advancea,  is  stili  largelv  in  an  experimental  state.  There  is  a  great 
deal  to  be  ascertained  abont  tho  canses  of  cardiac  insufficiency  after  operations 

» See  alHO  Vol.  III,  Chap.  XI. 
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iipon  the  intrathoracic  organs  iiuder  d  i  ffe  rent  i  al  prossiira  It  lias  been  obserTed 
that  the  heart  regained  miich  of  it^s  paiver  if  the  openitiou  \vas  tcmporarily  sua- 
peuded  as  soon  as  tlie  appearance  of  deficient  circiilatorv  actlon  wus  noted,  and 
normal  pressure  conditioiis  were  established  w  i  tli  in  the  chest  by  cIosiBg  the 
woijnd  of  the  chest  wall  for  a  sliort  while.  Thiis  the  operation  coiild  he  re- 
suined^  to  be  internipted  again  upnn  reappearance  of  svniptoma  (J.  B,  Blake). 
Death  i]iay  come  on  within  a  few  bours  or  eveu  as  late  as  5  dava  after  operation 
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Fio.  aA,— Baj*oagi3  roa  U««*ATi:fui*  TaoiuooptASTV*    Front  view. 

Without  warning,  the  blood-pressure  sinka  steadilv,  there  ia  no  response  to 
stimiilation,  and,  in  spite  of  ali  measiires,  the  downward  eonrsc  eontimies  to 
the  end.  The  respiration  mcanwhile  reniains  comparativelj  iinatrected.  At 
prescnt  we  do  not  know  the  cansative  factora  of  thia  pbenonienoD.    Garre  says: 

**TbeTe  is  no  doobt  that  loiifr  operations  under  differentiiil  pressure  are  n^norapanied 
l^  danpcrs,  whieh  bo  far  have  not  been  accordod  thcir  proper  ret^gnitioii.  Mjiii.v  opera- 
tor§  inii^t  have  had  the  experienre  th«t»  after  a  loiic:  operation  iinder  difforential  pres- 
surep  death  occnrred  either  toward  tlie  end  of  the  operation  or  ahortlj  afterward.  This 
faul  oiitcome  could  not  be  attrib^ited  to  bad  narcosia,  hemoTrha/are,  or  aspiration*  Ig- 
iiorAiioe  of  the  actual  cause  of  death  bas  led  these  cases  to  be  elassified  as  *fatal  shock,'  " 


The  utmost  gentlenesa  ahould  be  emploved  in  operating  npon  the  intra- 
tboracic  organa.     Ftint  (3)  bas  shown  that  manipulations  caiised  prompt  fall 
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c)f  blood-pressure,  thc  degree  of  which  wa8  directlv  proportionato  to  the  amouiit 
of  traiima  inflicted. 

DRAINAGE. — ^It  lias  been  fouiid  that  after  anv  exteii8ive  iutratlioracic 
operatioii  a  plciitifiil  serous  effusion  almost  invariably  occurs.  The  iinavoid- 
able  drviiig  and  handling  of  the  pleura  has  been  ascribed  as  the  cause.  (Cairel 
iises  sheets  of  Chinese  silk  impregnated  with  liquid  vaselin  to  protect  the 
pleural  surfaces.  Tuffier  does  likewi8e.)  Be  that  as  it  mav,  at  first  failure  to 
provide  an  outlet  to  the  effusion  resulted  in  a  number  of  deaths.    Various  meth- 


Fio.  8B. — Bandaoe  fob  Unhateral  Thoragoplasty.     Rear  view. 

ods  of  drainage  were  then  tried.  It  was  found  that  drainage  by  means  of  tubcs, 
with  or  without  valviilar  attachment,  wa8  invariably  followed  by  infeetion  of 
the  pleural  cavity,  often  with  a  fatal  outeome.  On  the  other  hand,  simple  as- 
piration  of  the  effusion  upon  the  first  or  seeond  day  usually  sufficed.  A  second 
aspiration  was  rarely  necessary, 

Purulent  effusions  of  the  pleura  require  better  drainage  facilities  than  are 
afforded  by  repeated  aspiration,  even  if  this  is  conibined  with  injection  of  some 
antiseptic  solution.  (Formalin  injection  is  exceedingly  painful  and  unsatis- 
factory.)     For  deta^ls,  see  Empyema. 

HEMOTHOBAX..— Hemothorax  rarely  occurs  after  intrathoracic  operations. 
If  the  signs  of  intemal  hemorrhage  do  not  increase  and  there  is  no  embarrass- 
ment  to  respiration,  the  patient  should  be  left  alone.  If  there  is  fever,  and  thc 
needle  8hows  blood  but  no  pua,  there  is  no  need  of  doing  anything  radical.  The 
blood  18  absorbed  in  tirne  if  a  trne  hemothorax  is  actual1y  present.  It  mav 
take  week8  before  the  temperature  reaches  the  normal  standard.  Meanwhiley 
the  general  oandi  na  ezoellent 
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Operations  on  the  tungs. — pneumectomt. — ^In  addition  to  the  dangers  of 
infection  at  the  ti  me  of  operatioii^  and  to  those  froin  a  siidden  plenral  cffiision 
withiii  tlie  lirst  or  secuiid  24  honr«  uftvr  opvmthm,  tliere  is,  froin  tlio  lifth  to 
the  seventh  dav,  the  danger  of  Icakage  from  the  stump  of  the  bronchiis.  In  this 
čase  a  siidden  change  from  a  qiuet,  satisfactorv  eoiidition  to  one  of  the  most 
extreme  gra\ity  sets  in.  As  a  riile,  death  speedilv  siipervenes  in  spite  of  anv- 
thing  whi<'h  niav  be  done»  For  preveiition  of  tlus  eornplication,  ace  the  tech- 
oic  of  resectioiis  of  the  hing,  Voh  III,  ('hap.  XL 

LUNO  ABSCESSES.' — Lung  ahsce^ses,  onee  thev  are  drained,  nsualiv  heal 
without  compHeation.  ()eeasiona!ly  a  hronehia!  fistula  develops;  whilc  this 
should  be  kept  phigged  with  a  gaiize  paekiiig,  tho  greatest  čare  miist  be  taken 
to  avoid  contaet  with  the  bronchial  mucosa^  as  thia  caiises  incessant  conghing, 

PULMONARY  FISTUL A.^ — A  siinple  svnv  of  dii^tingniahing  a  piihiuinarv  from 
a  plenral  tistiila  is  this:  llave  the  patient  expire  as  deeplv  as  possihle  and  then 
lav  the  wet  palm  over  the  opening.  After  several  deep  inspirationa  and  eKpira- 
tions,  remove  the  hand  toward  the  end  of  expiration.  If  air  eseapes,  the  fistnia 
is  piilmonarv.  Large  piiln^onarv  fistuhr  iriay  give  riso  tn  a  jijeat  deal  of  distress. 
Laving  a  sheet  of  nibber  dam  over  the  skin  opening  and  holding  it  there  with 
a  firm  bandage  gives  great  relief, 

Operations  on  the  Intrathoraeic  Portion  of  the  Esophagns. — carctnoma. — 
The  fate  of  thv  patient  is  usually  determined  by  the  operative  teehnic,  the 
itoperative  treatment  having  very  little  bearing  npon  the  tinal  outf^ome  of 
the  ease.  So  far  intrathoraeie  iinion  by  sntnre  after  reseetion  for  earcinonia 
baa  not  sncceeded,  The  anture  line  bas  invariablj  leaked,  and  the  patient  bas 
pi^mptlj  succnmbed,  Blind  elosnre  of  both  ends  lias  been  eqnally  nnanccesa- 
ful,  the  blind  npper  end  bas  leaked  no  matter  how  snrelv  eloaed  by  snperimposed 
ptirse^string  sntnres.  The  lower  end  bas  Jiever  given  any  troiible.  Ilcmova! 
of  the  iipper  end  frum  within  tlie  thorax  bas  been  the  onlv  niethod  whieh  thns 
far  has  resnhed  in  preser\*ing  the  patient'a  life. 

DIVERTlCTJLA.^ — Tntratboraeic  esophageal  divertienla  niav  follovv  organic 
oonditions  (benign  or  nuiligtiant  strictnre)  or  may  occnr  withmit  any  ascertain- 
able  anatomical  ehange  as  their  cause  (cardiospasm).  Tn  tlte  latter  čase,  the 
diverticulnm  bas  been  fonnd  to  persist  after  diaappoaranee  of  aH  svniptoTns  fol- 
lowing  apftropriate  treatment  (Plnmmer's  metbod  fnr  dilatation  of  the  eardia). 

Operations  on  the  Mediastinum. — EMPHVSEMA, — Mediastinal  emphvsema 
or  8nlK.'utaneons  einphvsenia  rarc'ly  follow  anything  biit  accidental  injnries  to 

chent.     Their  treatment  belongs  to  the  doma  in  of  tratmiatie  siirgery. 


It  may,  howfver^  be  well  to  nientioii  the  suec^ess  Tie^el  reportftl  in  a  čase  of 
minfinfitinal  eiiiphy«wniH  of  »ucli  severity  that  wilhjn  a  vt  ry  s^liort  tirne  botb  ejcs  were 
rlnsrd  by  tht»  enip}iyst'fnatDUS  swel1 111(7,  An  inciHion  wnH  umile  at  tbe  root  of  thv  nefk 
iovm  to  tbe  traubea;  a  Bier  rup  wna  appliod  imd  vvas  connerted  up  vvitb  a  continuous 
riuctJon  ftpparatus.  The  ptnpliyseina  protnptly  subsidi^d,  to  reeur  as  soou  as  tbe  snrtion 
Iran  disfontinued.  A  t  the  end  of  6  days,  hawever,  it  became  possible  to  remove  the  suc- 
lian  apparatUB.    Uneventful  recovery. 
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■v  POSTOPERATTVE   TREATMENT  ^^B 

f  OPERATIONS    UPON    TIIE    ANTERIOE   MEDIASTINUM  predispOSC,  accordiDg   ■ 

to  Sunerbmeh,  to  the  forinatiou  of  thrombi.  H 

ACUTE  MEDIASTINITIS  is  aii  extremely  fatal  complication,     Prompt  op-  ^ 
erative  intervention  (establishment  of  drainage)  will  afford  the  patient  h  is  onlj 
chanco  of  recoverj  (se«  Poatoperative  Operations),  ■ 

TEENDELENBURG 'S  OPERATION  for  romoval  of  emboli  blocking  the  pul-        ' 
nionarv^  arterv  \n\d  iiever  btn^u  rnitiplotfiv  siieeossfviL     Some  of  the  patients  have 
Bur%^ived  aa  lorig  an  20  dava.     Death  lias  boeu  eaused  by  infection  owing  to  un* 
avoidable  hurrv  at  the  tirne  of  operation,  pneumonia^  pulmonarj  infarct,  and 
rcciirreuce  of  embolisio. 

With  greatcr  experieiice  there  seems  to  be  no  reason  why  certain  favorable 
cases  should  not  nltimatelv  be  successfiil  The  woiind  in  tbe  pulmooarj  arterj 
has  always  healed  well, 

I  THE    ABDOMEN 

OBKBRAL   CONSIBEBATIONS 

It  niay  be  repeated  that  the  discomfort  of  the  first  24  hoiirs  is  gTeatly  al- 
leviated  by  adn)inistration  of  t!  ni  d  according  to  one  of  the  standard  metbods,  the 
least  uneonifortabie  of  whieh  ia  the  ilurphv  proetocivsis,  Oiilv  after  the  post- 
aneathetic  vomitin*;  hiis  ceased  a  niiniber  of  hours  is  it  wiBe  to  allow  fliiids  bj 
moiith.  These  should  be  given  as  hot  as  possible.  (Ilot  flnids  are  much  lesa 
apt  to  cause  retum  of  naiisea  than  the  ciistoinary  ice  water,)  Milk,  becaiise  of 
ita  teiidencv  to  feriiientation,  sbonld  not  be  given  until  the  patient's  digestion 
bas  reijained  i  ta  norma  1  tone. 

Vomitin^. — If  vomiting  persists  longer  tban  a  few  hours  after  narcosis  has 
ended,  the  atomaeh  s^honid  lie  wa9hed  ont.  Adherence  to  this  rnle  at  the  Mavo 
Cliiiie  has  so  rediieed  the  niiinber  of  aeute  dilatationa  of  the  stomach  that  this 
coniplication  occurred  only  tvvice  or  3  times  in  a  seriea  of  over  4,000  lapat^ 
otomies. 

Pain. — Morphin  is  the  onlv  drug  which  rcallj  allcviatea  poatoperative  pain. 

Certoin  8ur|2:eona  of  eminence  withholil  the  drug"  and  permit  their  patients  to  auffer, 
be<?aii8e  of  Us  tendent*y  to  prodiioe  distention.  Tbifl  view  is  not  ahog^ether  correct;  if 
peristnlsis  ib  indnced  by  ceneni ata  hefore  distention  bocomos  niarketi,  there  ia  Httle 
chancr  of  trorddt*  from  tbis  Hourcp.  In  otlitT  wor<ls,  tliiTr  1h  no  hann  in  nsiii^  morphin, 
providing  the  first  evideiiees  of  d  i  sten  t  ion  ure  prom[jtly  treuted  hy  su  i  table  means. 

To  repeat  briefly  what  has  bcen  dwelt  npon  at  greater  length  in  the  preoed- 
ing  chapter,  it  is  \vell  to  make  snrc  that  the  pain  is  not  cansed  bv  something 
other  tlian  the  nece88ary  injnrv  of  the  tissiies  by  operation^  such  as  too 
tight  a  binder,  an  overdistended  bladder,  a  drainage  tnbe  projeeting  too  far 
beyond  the  snrface  of  the  skinj  or  a  safety-pin  tran8fixing  skiii  as  well  as 
dressings. 
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Urinarj  Tracl— The  treatmeot  of  iirinary  reteiition  and  the  commoii  poat- 
operative  changes  in  the  urine  are  fullj  discnssed  in  the  precedi ng  chapter  aud 
in  this  ehapter  imder  the  se^tion  on  the  Gcnitouriiiurv  Tract. 

Alimentarj  Tract»- — The  treatnimit  of  distention,  by  einptviug  the  large  in- 
testine  and  the  stomach,  has  also  beeii  fnllv  d\velt  iipon.  It  Tnay  do  no  harni 
to  repe^t  that  a  cuthartJe  sh<Jijid  never  l>e  afhninistered  nnti]  one  is  anre 
that  no  obstničtiun  exi.st8,  u  faet  readilv  aseertained  hv  administratinn  of 
enemata.  The  passage  of  llatua  is  often  tlie  Hrat  sigii  of  the  retiini  of  norma  1 
peristalsis. 

Wlien  postoperative  ilens  eomea  on  imniediately  after  operation,  it  inav  be 
Terv  dithcnit  to  deternnne  whetlier  it  is  due  to  siniple  inactivitv  of  the  fnit  or  to 
an  actual  mechanical  hindrance.  When  the  ileus  develops  aftcr  a  period  of 
coniparative  well  being,  the  diaguosis  is  elear.  In  any  ease,  if  the  measnres  for 
reducing  distention  aro  competentlv  and  faithfidlv  earried  out  with  no  efFect, 
operation  shotild  be  resorted  to  withont  waiting  nntil  the  patient  is  in  extremis. 
The  eharacter  of  the  previons  operation,  the  lf>cal  findings,  the  t^^e  of  the  ob- 
stnictive  sMiiptoms,  and,  above  a!h  the  patienfs  statements  as  to  the  location 
of  most  paiu,  help  in  diagniising  the  site  of  obstrnetion. 

The  presence  or  absenec  of  fever  is  only  of  relative  aid  in  differentiating 
the  ilens  of  peritonitis  froni  thjtt  dne  to  mechanical  obstrnetion. 

Biet^ — UnlesH  there  are  speeial  indications  to  the  contrarv,  solid  food  is 
allowed  hv  the  fifth  day  (see  preeeding  ehapter),  A  previonslv  healthy  person 
needf?  no  food  for  the  first  few  dava  after  a  major  operation,  provided  that 
enoiigh  Ji n lds  1>p  given. 

Čare  of  the  Woujid.^ — The  treatnient  of  the  wonnd,  inciiiding  the  nianage- 
tuent  of  binders,  removal  of  sntures,  evaciiation  of  seroiia  effuaions,  drainage, 
the  time  for  getting  np,  and  the  niptnre  of  asepticallj  healed  wounds  have  ali 
becn  fiiUv  trt^ateil  in  ("hapter  I. 

In  elderlv  people  the  danger  of  hvpoatatic  congestion  of  the  lungs  is  so  great 
that  it  i»  of  tlie  ntmošt  iniportanee  for  thom  to  sit  \ip  as  soon  aa  the  v  have  eonie 
out  of  their  narcosis;  in  other  \vtjrds,  it  is  of  grcater  iniportanee  to  keep  them 
ali?e  than  to  avoid  postoperative  liernia* 

If  a  hirge  postoperative  lieriiia  develops  in  tlie  conrse  of  healing  bv  see- 
oudarv  intention,  it  ahoiild  be  attendi-d  to  as  soon  as  the  tissnca  have  aterilized 
tfaenuelveif,  i.  e.,  as  s(M*n  as  the  vvonnd  has  lu^aled,  The  tisanes  and  normal 
tiaffue  planea  are  nmch  more  easilv  reeognized  then  than  later. 

A  binder  shonld  not  be  worn  nnless  the  woiind  bas  healed  bv  seeondarv 
intention,  or  the  abJijminal  walta  are  lax  after  tlie  rt^nioval  nf  a  large  tnnior  or 
beeauae  of  a  viaeeroptoais.  The  binder  or  bel  t  shonld  bt*  applied  with  the 
patient  IvingHiit  iipun  the  Imek  vvith  hips  rlear  fnmi  the  Ijed*  Ttonnded  straps, 
passini;  from  behind  forvvard  betvveen  the  legs,  prcvcnt  the  belt  from  alipping 
upward. 

Braina^,  if  pulled   out  immediately  followiiig  operation,   neceisitates  r€- 

opening  of  the  woiind  if  its  replacement  is  indicated  (see  VoL  11,  Chap.  III). 
8A 
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Pentonitiir*^ — After  tlie  operative  ineasiircs  are  coiieliuled,  the  treatment  of  H 
peritonitis  narrows  down  to  certain  woll  establialied  raeaaiires,  namely,  Fowler'd.H 
position,  nothiii^  whatever  by  moiith,  administration  of  fluids  by  prcictoel vsia.  ■ 
If  romitiiig  ocen  rs,  the  Btomach  tube  sbould  be  uaed  withont  besi  tati  on,  and  it  H 
fihoiild  be  passed  at  intervala  if  tbere  is  anv  reason  to  believe  tbat  there  is  a  H 
re-aceum  ubit  ion  of  eontents.  FowIer\  po»ition  and  the  Miirpbj  proctoclvsia  H 
have  been  described  in  tbe  preeeding  ebapter.  ™ 

Postoperative  peritonitis  maj  a  rise  from  a  number  of  causes,  Diffuse 
peritonitis,  with  intense  prostration,  rapidlv  terminating  in  death,  foIlows  gro&š 
infcetions  at  the  tirne  of  operation  iipcjn  a  previonslv  nninfeeted  field  (rnanv 
of  the  deatha  from  peritonitis  witbin  12  to  24  honrs  are  wrongly  ascribed  to 
shock). 

Tbe  nipture  of  a  large  absccss  flooding  the  peritoneal  ea%^ity  with  imicb  in-  M 
fections  material  eauses  sueh  profound  toxcmia  tbat  snrvival  is  rare.  ■ 

Late  peritoneal  infectioiis  from  leakage  from  siiture  liues  or  from  Mtirphv 
bntton  anastoraoses  rarelv  occur  earlier  than  the  seventh  day  and  from  then  oafl 
to  tbe  fonrteenth  dav  or  even  later. 

Caffjul  iitfeciioths  are  also  late;  an  nneventful  convalescenee  is  suddenly 
interriipted  as  late  as  the  second  or  third  week  by  aiippuration  in  tbe  operated 
tiasues. 

Residual  ahscesses  jmuke  tbeir  appearance  in  tbe  second  or  third  weeks  after 
operationg  for  diffuse  peritonitis*  Tbe  operative  treatment  of  tbese  la  diseiissed 
elsewbere  iinder  Poatoperative  Operations,  etc.  Tbev  sbould  always  be  aus- 
peeted  in  anv  diffuse  peritonitis  when  the  fever  does  not  eompletelv  stibside 
withiii  a  ahort  time.  Undcr  tbese  conditiona  daily  pelvic  aa  well  as  abdominal 
examinations  sbould  never  be  omitted. 

Inanition. — In  contraet  to  previon8ly  bealthv  patients  who  promptlv  recover 
their  furnier  eondition,  individiiala  witb  inarked  inanition  or  caebexia 
before  operation  do  not  regain  pby9iologieal  eqnilibriimi  exeept  by  very 
gradual  stages.  Their  lives  bang  bv  a  mere  thread,  thev  fall  an  easv 
prey  to  any  eomplication  sncb  as  hjpostatic  congestion,  broncbitis,  diar- 
rhea,  etc.,  and  it  is  only  by  the  raoat  carefiil  nursing  and  watchfiilness, 
togetber  witb  a  eertain  amount  of  good  lučk,  tbat  tbey  finally  regain 
bealtb. 

Each  čase  is  a  mle  unto  itself.  In  general,  subcutaneous  infusions  of 
grape  sugar  in  distilled  water  are  to  be  used  to  tide  over  the  first  few  days- 
Rectal  feeding  bclongs  in  tbe  same  categorv,  \\^ien  gaatrostomv  baa  been  done 
under  local  anestbesiaj  nourishment  may  immediately  be  introdnced  into  the 
atomaeb;  tbe  same  holds  for  jejunostomv "  or  cecostoiny  (apfK»ndicostoniy) 
establislied  for  the  sake  of  tbe  nutrition.  When  tlie  operation  has  been  done 
under  general  anestbeaia,  the  administration  of  food  by  moutb  must  be  delayed 

*8ee  alao  VoL  IV,  Chap.  X. 

*Qarr/'  particularlv  roeonimerHls  jejiinoBtoniy  in  cmaeiated  stomach  easea  for  improv- 
ing  the  general  condition  9iiffi<."iently  to  warraiit  performing^  a  radieal  operation. 
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a  little  (here  the  suliciitaiieous  method  m  of  tlie  greatest  aid)*  At  first  small 
frcqucnt  feedings  shoiild  be  madc  (1  evcry  2  ar  3  hoiira)  of  onIy  the  most  coii- 
jpentrated  and  easilv  digestible  material,  aueh  as  albiimen  water,  ar  wbey;  tbe 
amoinits  o£  these  caii  quickly  be  intTeased  if  \vell  bariie.  Later  raw  cggs  bcatcn 
lip  in  milk  and  similar  material  are  added;  tbeii  a  little  cliopjK^d  meat,  and  so 
on  up  tlie  list. 

Inoperable  Conditions. — Aftcr  expl(>ratnry  loparfitoniv  at  wbieb  inoperable 
conditiuiis  aro  rcvcaled,  tbe  paticnt  sboiild  not  be  robbed  of  bopc  bv  a  bald 
statement  of  wbat  wa3  foimd.  Occasionallv  tbe  »pontaneous  disappearance  of 
an  "inoperable''  tumor  snrprisea  the  surgeon,  proving  that  an  inrtanimatory 
conditiou  wa8  mistaken  for  a  iieoplamn*  TJufortuiiatelv  this  is  bnt  rarelj  th^ 
čase.  As  a  m  le,  tbe  tumor  aud  ascites  increase,  and  deatb  onlv  conies  on  after 
montha  of  miaerj. 

One  of  the  jBrreatest  needs  of  the  present  time  is  the  eatiiblishmrnt  of  a  number  of 
Ii09pita1s  for  tlie  cnre  of  such  oiifortunates,  The  avemge  g-onenil  hospital  in  a  eity 
refuses  to  reachnit  thest*  peoplo,  cmce  they  hnvo  left  ahortly  after  the  bealiofi'  of  their 
l4iparotomy  woinitl — aud  rightly,  hm,  because  siieh  a  liofTeletisly  dist^ased  individual  will 
then  o<jcMpy  a  bed  whit'b  niight  otherwise  aceommodate  oiie  for  whom  something:  caii  be 
done.  For  this  reason  special  provision  should  be  made  for  tbe  eare  of  such  cases  in 
an  institution  adapted  to  their  needs.  In  the  later  sta^es,  after  thej  bave  ftcquired  a 
tolerance  for  morpbiii,  the  ^livision  of  senflory  nerves  or  of  the  pain-bearmur  sen8ory 
(anterohiteral)  traets  iii  the  spiual  cord  often  relieves  their  suffering  during  tbe  re- 
murndcr  of  their  lives.  * 

Tuherculous  Disease« — AH  eases  of  tubereiilons  intra-abdominal  disease 
ahould  iindergo  u  eoiirBe  of  sunlight  treatnient  after  their  woiuid8  have  bealed 
or  after  thev  have  reeovered  suffieieiitlv  to  be  transported.  The  resnlts  obtained 
hy  Rollier  in  Levsiii  bave  been  eonfirmed  by  others,  and  this  treatment  haa  now 
boconie  tbe  one  of  eboiee. 

C^sti  whieh  eannot  be  extirpated  are  drained  and  allowed  to  heal  by  granu; 
lation.  This  take«  a  long  time  and  retinire.s  eoiiKideruble  eare  from  the  verY 
beginning.  The  strietest  asepsis  must  be  niaintained  to  prevent  infeetion.  The 
l)est  proteetion  is  a  volimiitious  gauze  dressing  elianged  freqnently  and  with  the 
ntmoat  eare.  A  drainage  tnbe  keeps  the  external  open  ing  from  narrowing  too 
nineli;  it  ahtiuld  in^t  be  disturbed  for  at  leaat  2  weeks.  Xothing  sbnuld  be  in- 
tmdueed  intu  tlie  cavitv  from  tbe  ontside — tbere  is  no  aeiiae  and  no  advantage 
in  irrigating  sueh  a  cy8t.  The  skin,  espeeiallv  in  evsts  of  tlie  pancreaa,  must  be 
proteeted  from  tbe  verv  first  by  a  eoating  of  zine  nxid  paste  eovered  with  sterile 
rubbiT  tissiie.  Fennanent  suction  drainage  is  of  the  utmost  valne.  By  means 
of  it  tbe  akin  ean  be  kept  drv  of  aecretiona  wbieb  irritate.  Drainage  can  also 
be  imprnved  bv  plaeing  the  aiibjert  in  tbe  sitting  or  prone,  or  lateral  pogture. 
At  tlie  <'nd  of  a  fortnigbt  tbe  drainage  tnbe  18  rephieed  bv  one  of  snialler  ealiber. 
Tbe  interior  of  the  eyst  niav  be  treated  \vitb  silver  nitrate  or  iodin  to  stinmlatc 
ffranu lation.  Ecehinocoeeiia  evsta  ar^  often  sterilized  by  weak  aolutiona  of 
formalin.     Tf  a  ainua  persists,  its  removal  is  Hubjeet  to  tbe  general  nile  of  first 
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exposiiig  normal  structures  nearby  and  oiily  then  proceeding  toward  the  tract 
which  is  to  be  removed. 


THE   LIVEB   Ain>   BILE    PABSAGES' 

Ideal  cholecjrstotomjr  is  occasionally  done  in  selccted  cases  of  cholelithiasis. 
Convalescenee  is  shortened  through  primarv  closure.  If  no  stonoa  have  becn 
overlooked,  the  end  result  leaves  nothing  to  be  desired. 

Biliary  Fistnlae. — In  most  cases  a  biliarv  fistula  is  ostablished. 

Bemember  that  bulky  drainage  bas  been  known  to  press  upon  the  duodenum,  caus- 
ing  acute  dilatation  of  the  stomach,  which  promptly  subsided  upon  withdrawal  of  some 
of  the  packings. 


A  "        /  B 

Fio.  9. — A  Method  of  Dhainino  thk  Gall-Bladdkk.  A,  The  inncr  tube  ia  put  on  the  stretch 
whilc  the  outer  (»plit)  tub(.'  iu  Hlipped  over  it.  B,  Drainuge  iu  plačo;  ends  of  the  »plit  tubiug 
attached  to  the  skin  with  adhesive  plaster. 

*  See  also  Vol.  IV,  Chap.  IV. 
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The  drainage  tube  froiii  tbe  gall-bladder  ar  common  duct  has  its  oiiter  end 
conneeted  with  a  b<ittte  bv  ineaiis  of  a  glass  conuecting  tip  and  a  leiigtli  of 
rubber  tiibing.  Tbu  aiiiouiit  uf  l>ile  disehargfd  iii  24  lioiirs  is  cbartcd  by  the 
nurse. 

To  prevent  the  tube  from  being  dislodged  bj  chance  raoveTaents  of  the  pa- 
tient,  it  mvist  be  firralv  held  in  its  praper  positiou.  Two  way3  may  be  men- 
tioned:  A  šafetv-pin  iransfixiii^  thv  tiil>6  at  the  Icvel  of  the  skin  inay  be  faist- 
ened  down  with  long  stripa  of  adbesive  phister.  A  split  comprcss  of  gauze 
protects  the  skin  from  contat*t  witli  the  pin,  more  gauze  is  added  miperficiallv 
to  the  pin,  and  the  entirc  dre^siiig  h  liekl  iti  plaee  by  adbesive  straps*  and  a  finii 
binder.  Auother  wav  of  aeeuriiig  the  tul^e  is  sbuwii  iu  Fifiiire  i>,  A  and  B.  Just 
before  the  drainage  is  inaerted  at  operatitni  a  piei^e  of  tubing  about  8  in.  long, 
of  slightlv  larger  caliber  than  the  one  to  be  used  for  drainage,  haa  one  end  split 
to  within  2  or  3  in,  of  the  otlier  end.  A  elamp,  passed  througli  tbe  intaet  rc- 
mainder,  seizes  the  ond  of  the  aetual  drainage  tnbe,  vvliieh  is  then  put  on  the 
»tretch  and  consequently  becomes  thiuner;  the  partij  split  tube  is  now  elid  down 
the  thinncd  ont  tube  to  any  desired  spot.  As  soon  as  tbis  is  reaehed,  the  innrr 
tube  is  rehixedj  assumes  its  norma  1  dianieter,  and  crovvda  against  the  outer  tube 
and  thus  becomes  finnlj  fixed  to  it.  Wlien  the  drainage  tube  lies  in  plače,  the 
outer  split  tube  sbonid  have  its  split  end  a  Httle  higher  than  tbe  skin.  Adbesive 
fastcns  the  halves  of  the  split  to  tlie  skim 

The  dressiugs  are  not  disturljed  for  10  dajs,  By  this  time  it  is  usnally 
»afe  to  reniove  the  tubing  (the  anchoring  catgut  stiteh  has  beeome  ab- 
sorbed).  If  there  is  the  slightest  resistanee  to  gentle  traetion,  wait  a  few 
flavs  and  try  again — do  n(jt  puli  it  out.  As  long  as  there  is  ih>  ret<»ntion  it 
tnakes  little  differenee  \vhether  gnuze  or  rul>ber  drains  eonie  out  a  few  days 
8f»c»ner  or  later. 

After  operation  for  acnte  infeetiona  of  the  bile  passagti.s  draimigc  mušt  be 
maintained  uutil  the  bile  becomes  penuauentlv  clean 

Upon  witlidrawal  of  tubing,  the  bile  naturallv  flovi^s  out  iipon  the  skin, 
whieb  should  be  proteeted  against  irrltation  by  a  liberal  coating  of  zine  oxid 
oiutment.  The  profuse  bi  I  i  ar  v  diseharge  is  licst  abaorbed  by  pada  of  Irish  moss 
oorered  by  gauze. 

Tf  tbe  lower  bile  passages  are  free^  the  outer  opening  should  elose  in  from 
S  to  6  weeks.  Tlie  putient  should  be  iuiitructed  to  expeet  the  biliarv  tlovv  to 
start  again  several  times  after  it  has  appareutly  ceased  for  good,  otherwi8e  he 
is  apt  to  be  too  elated  a  t  its  first  cessation  and  corre8ponding]y  depressed  at  its 
re^ppearanee, 

Obatruction  of  the  Cominon  Duct. — A  verv  profuse  discharge  of  bile  from  the 
fistula,  plua  acholic  stools,  indieatos  obatruetion  of  the  common  duct;  there 
mav  be  a  number  of  canses  for  this.  The  commonest  is,  of  course,  atone,  k^ss 
frequeiitly  a  tumor,  Tumors  of  the  eommon  duct  aro  frequently  assoeiated 
with  »tone;  the  latter  may  bo  <H'i'upy  the  operator's  attention  that  the  former 
escape  notice.    Ciealricial  sle  nosiš  following  ulceration  of  the  conimon  bile  duct 
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is  aiiother  caiise  for  obstruetive  svmptoins.  Nowadays  no  one  sutures  the  gall- 
bladder  to  the  parietal  peritoneuni  (experieuce  bas  8howii  tliat  there  is  no 
danger  from  leakage),  so  kiiiking  of  the  common  duct  from  tliis  cause  no  longer 
ocenrs,     (Seo,  howe\Tr,  Operattnns  on  tlie  Livcr,  etc,  Vob  IV,  Chap.  IV.) 

With  a  persistent  iisttiUi  and  aL4iolia,  it  is  desirable  to  test  tlie  permeabilitv 
of  the  eommon  duct;  if  colored  stools  are  observed  after  phiggii^  the  fistula 
with  a  ganze  tampon,  there  is  no  obstruction;  if  a  tvpical  gall-stone  colie  with 
fever  and  persistence  of  the  acholia  followa,  obatrnetion  siirelv  exists. 

Prof  lise  discharge  of  bile  for  longer  tlian  a  week  or  2  is  apt  to  canse  serious 
depreciation  iii  general  eondition.  Attempts  to  liave  tbe  patient  swallow  his 
colleeted  bile  have  l>een  faihirea,  aa  it  was  impossible  to  swanow  nineb  of  tlie 
bitter  fluid*  On  the  otber  liaiid,  adminiatration  of  500  c.  c.  of  bile  twiee  a  dav 
bv  stomach  tube  has  been  kept  up  for  week8  to  the  great  benefit  of  the  patient 
(Schniilinsky). 

As  soon  as  the  general  condition  permits,  a  second  operation  mnst  be  per- 
fonned  at  which  either  the  exi9ting  obstniction  is  removed,  or  a  new  communi- 
cation  with  the  iIlte^^tinal  eanat  m  established. 

AH  artitieia!  anastoinosea  of  tbe  bile  passages  with  the  giit  are  sor^ner  or 
later  fo]lowed  by  aseending  infeetion  and  death.  It  makes  little  diiference 
whether  tbe  operation  wa3  a  eholecystenterostomy,  a  liepatieodiiodenostomjj  or 
what  not,  the  en  d  result  ia  the  same. 

Obatruction  of  the  Cystic  Duct*^In  some  cases  of  eholeeyatostoiny  no  bile 
eacapca  from  the  drained  gall-bkdJer  altliough  the  stook  are  nomiallv  colored- 
The  iiatnla  discharges  mucus.  Aa  a  rule,  a  stone  is  bloeking  the  cvatic  duct ;  lesa 
often  the  dnet  is  obliterated  by  aear  tiasue.  It  niav  l>e  possible  to  deteruiine  the 
causo  of  obstnietion  either  by  eounding  with  a  bhmt  probe,  by  introducing  tho 
finger  into  the  galbbladder,  or  by  tbe  iise  of  a  speeiibini.  Eventiiallv  a  seconJ- 
arv  removal  of  the  diseased  gall-bladder  may  be  the  onij  means  for  doing  away 
\vith  the  fistula. 

Oajigrene  of  the  Mucosa, — If  the  mncosa  of  the  gall-bladder  is  gangrenous, 
there  ia  strong  probability  of  ita  ultimate  obliteratiou  (healing  by  grami lation), 
provided  tho  patient  lives  long  enoiigh.  In  less  favorable  casea  many  foci  of 
suppiiration  are  present  in  the  wallg  of  the  gall-bladder,  drainage  onlj  relieves 
the  condition  to  a  slight  extent,  there  is  a  long-dra\vn  oiit  illncas,  and  either  the 
sniall  abseesaes  eventnallv  point  into  the  drained  traet  and  healing  takea  plače, 
or  there  i  a  a  steadv  down\vard  eourse — at  tirnes  this  may  be  cheeked  by  seeond- 
ary  choleeystcetoiny :  at  otherg  the  patient  is  too  far  gone  to  reeuperate. 

Cholemic  Heinorrliag-e.- — Choleinic  bemorrhage  fornierly  \vas  one  of  the  grav- 
est  and  most  fatal  complications.  It  uaiially  coraes  on  at  some  time  between  tho 
aeventh  and  fourteenth  dava.  If  siifficient  qiiantitiea  of  normal  blood  elementi* 
are  promptlv  administered,  the  oo^ing  wi]l  be  eliecked.  In  the  milder  cases 
normal  blood-aeriim  (diphtberia  antitoxin,  i.  e.,  horse  senimj  is  the  most  readv 
at  hand)  subentaneouslv  injected  often  sufficea,  If  not,  the  subciitaneoiis  injec- 
tion  of  100  C,  C.  of  defibrinated  human  blood  should  be  tried  before  resorting 
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to  the  sovereign  remedv  of  transfusiou,     The  administration  of  calcium  chlorid 

or  of  g^latin  is  of  no  value. 
I  Enterocljsis  by  Way  of  the  Common  Bnct.- — McArthur  hm  connei-ted  a  saliue 

I  drip  to  a  draina^re  tube  Ijing  in  the  gatl-bludder,  alIowiii^  tlie  water  to  tind  ita 
I  way  into  the  duodeiiiim  by  way  of  the  cvstic  and  common  diict.  Matas  niodi- 
I  fied  this  by  introdiicing  a  ureteral  catheter  along  the  bile  passages  into  the 
I  diiodenuBi*  The  procedure  bas  found  favor  \vith  these  authora  in  toxic  biliarv 
I    caaes. 


THE    BtOMACK^ 


OastroBtomj,- — If  the  gastrostomj  tube  haB  been  pulled  out  \vithin  a  few 
honr&,  or  evcii  a  fcvv  davs  of  operation,  the  %\ininul  nnust  be  reopened  snffi- 
eiently  t:>  perm  it  roplaeement  of  the  tube  iiuJer  the  gnidance  of  the  eje.  I 
kuow  of  ocattered  instances  in  whieh  the  tube  waa  blindlv  repbiced,  sup- 
pos^edlv  iMo  the  himon  of  the  stomaeli,  aetiiallv  into  the  pcritoueal  eavitv; 
introdnction  of  niilk  caused  a  fatal  peritoneal  sepsia  and  death  within  a  few 
hours. 

If  the  operation  ha3  been  perfonned  under  loeal  anestheaia,  fluids  can  ira- 
mediatelv  be  given  throiigh  tbo  fistubu  To  avoid  overloading  the  greatlv 
shrunken  stcmiach,  they  are  given  in  small  quantities  at  freqnent  inteiTals. 
The  stomach-s  capacitj  will  gradua!]y  increase.  A  commonly  used  niethod  is 
for  the  food  to  be  first  ehe\vcd  tinelv  a  od  t  h  en  phiced  in  a  fnnnel  attaehed  to  tho 
gastroštomv  tnbe.  The  iKuirishnient  improves,  but  ne  ver  to  the  degree  ob- 
aervcd  after  gastro-enterostorav, 

Tn  benigri  strietnres  of  the  esophagna,  the  rest  afforded  by  a  gastrostomr 
often  results  in  thegiiltet  again  beeoming  pcrmeable.  The  raethods  for  dilating 
0UGh  strietiires  are  described  in  Voh  IV,  Chap.  II.  Malignant  strietnrca 
r€N[juire  no  apeeial  niention. 

LOCAL  MANAGEMENT  OF  THE  FISTULA.— After  the  Kader-Senn  or  Witzel 
rnethods,  it  is  un\vise  to  remove  the  tube  iintil  7  to  10  day8  have  paseed.  The 
tube  nnist  be  woru  eontinuou8ly ;  if  left  out  for  only  a  few  hours,  it  mav  be 
inipiissible  to  replace  it,  even  if  severa!  nionthš  have  passed  since  the  operation. 
After  the  Depage  or  Janeway  methoda,  tlie  tube  ean  be  left  out  with  impnnity 
becauae  the  fistula  is  lined  with  mucous  membrane  instead  of  with  granulation 
tissue;  in  faet,  \vith  thene  the  tube  is  onlv  inserted  at  feeding  times. 

Leakage  from  \vidoning  of  the  fistula  ia  an  extremely  difficult  conditiou  to 
dcal  witb.  If  the  in^ertion  of  a  larger  tube  fails  to  stop  the  leak,  and  if, 
fiirthermore,  the  emplovnieiit  of  a  rnbber  flange  tube,  like  some  used  for  the 
drainago  of  empvema  eavitie^,  al  bo  fails,  the  method  of  von  ITaeker  mav  be 
»iiot^efl^fuh  TluH  fonsjHtfl  in  paBsing  2  subeutaneoin*  hnips  in  opposite  directions 
mt>und  tho  fistulama  month  and  drawing  upon  theni  after  freshening  its  edges 
{me  Pofltoperative  Operations). 

•  e<fe  a!80  Vol.  IV,  Chap.  IT, 
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GF&strio  ltesectioilS»-^Iti  the  pre^ciief  of  pojitojrrratjvo  8tugimtion  tliere  sliould  be  no 
hesitation  iii  passin^  the  stomach  tube,  There  is  i*o  danger  of  lu^rming  the  fresh3y  made 
suliirp  line,  aiid  tlie  relief  afforded  h  (jrreat.  AfttT  the  distoiidi^d  stomach  haa  b«?ii 
iniipticd»  tlie  patieiit  ahuuJd  be  kijpi  ]yiiig  upoii  tbe  right  sidc  {tis  rccommciided  for  years 
by  Kochfr), 

LEAKAGE.^ — Tbis  bas  most  frequeutly  coino  from  tbe  duodcnal  stiimp.  1£ 
tbe  proprr  tef  biiic  is  used,  tbero  sbould  be  no  leiik ;  tbe  Mayt>8  repo  rt  iising 
tlie  metliod  of  \ViIlY  ilovor  of  closiug  tlie  duodeiial  stunip  fnr  tbe  pu.st  7  >ears 
\vitbmit  experieiR'nig  troiible. 

In  former  years,  if  an  operator  wnH  doubtful  aKiiit  a  suture  bne  in  a  honow  viscus, 
lie  led  a  pieee  of  gtivize  wic'kiiig  dcmii  to  tbe  sitsptHled  »pot;  tbia  wa8  earefully  puUed 
out  after  a  few  diiys  and  it  was  a  mirtiele  if  ti  tistula  did  not  develop,  for  the  g^auze  by 
that  tinie  wa8  finulj  enibcddcMl  jn  griiniilatiotis  whi€b  were  tora  loose  upon  its  reraoval. 

GANGRENE  OF  THE  TRANSVER8E  COLON  from  inadvertciit  ligatiou  of  tho 
colica  media  arterv  at  operation  is  a  verv  rare  aecident.  T  t  bas  been  sbouTi  in 
a  nuiiiber  of  t-asea  tbat  tbe  colica  niedia  can  be  ligated  without  disturbiiig  tbe 
vitality  of  tbe  transverse  colon. 

Oastro-enterostomj.  - — Tbis  h  atill  tbe  inost  frecpieiitlv  perfoniied  operation 
upon  tbe  stomacb.  llcuee  tbe  trcatmcnt  of  its  eomplicatious  will  be  discuased 
a  little  more  fiillv  tban  tboae  of  otber  operationa. 

HEMORBHAGE,— Heniorrbage  inav  conic  from  either  tbe  posterior  stitiire 
line  or,  in  easea  of  bleediiig  nicer,  from  tbe  uleer  for  \vbicb  tbe  gastro-enter* 
oatomj  wa8  perforraed.  Men  of  siifReientlv  large  experieiice  bave  stated  that  it 
18  nierelv  a  cbance  whčtber  tbe  blecding  froio  an  iilcer  stops  after  gastro-enter- 
ostomv,  tbat  is,  in  tbe  greater  proportion  of  instances  tbe  beniorrbage  stops, 
while  in  a  considerable  minoritv  it  continues  and  tbe  patient  bleeda  to  deathj 
irrespeetive  of  tbe  operation. 

Wafiliing  ont  tbe  stomacb  bas  lK*en  folIowed  bv  eessation  of  bemorrbage  in  a 
number  of  instances,  tbe  idea  being  tbat  if  tbe  stomacb  is  lilled  ( \vitb  blood 
and  clots)  its  wa]l8  are  more  or  less  stretcbed;  as  soon  as  the  organ  becomcs 
emptv  it  contracts,  and  thia  contraction  may  constriet  tbe  montb  of  tbe  bleeding 
veasel  a  little — ^jnst  enongb  to  enablo  a  coagiilnm  to  becoine  establisbed. 

LEAEAGK— Leakage  mav  occnr  at  tbe  tirne  of  operation  or  a  week  or  10 
davs  later.  Tbe  late  leakage  almost  nevcr  m^eurs  after  a  sntnre  anastomosis^ 
Individuals  witb  tertiarv  Ines,  bowever,  seem  pnrticularlv  prone  to  snffer  a  leak 
from  tbeir  anastomosis  line  abont  t!ie  tentli  dn\\  Late  leakage  has  followed 
Murpbv  button  anastomosis  wbere  no  ptirse-string  autnres  aroiind  the  neck  of 
the  button  and  no  Lembert  Butnres  were  pnt  in  as  additional  protection,  but 
tbis  is  rare. 

TICIOUS  CIRCLE. — Nowadays  this  complication  is  mucb  less  freqnent  tban 
formerlv,  owing  to  tbe  widespread  adoptiou  of  tbe  posterior  sbort-loop  (so-called 
noloop)  anaatoniosis. 
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f lo.     10 . d iscom  fo  rt      a  f  t  e  b 

Mbau:!  in  a  Pati e nt  with  a 
g  aht  ro-  e  nt  k  ru^to  m  y,  m  a- 
terial  iron3f*diatety  esraping 
from  tlie  etoniarh  and  di:stonci- 
iug  the  upiior  jejuniUD.  (Hertz.) 


The  protracted  vomiting  of  lar^c  qiiantitie9  of  bile-stained  fluid  led  to  tlie 
bclief  tliat  the  presenee  of  bile  in  the  stomacli  was  pathological  and  wa8  perhaps 
the  ca  tise  of  the  voniitiiig.  Fiirther  experieii<^e  Ims  shown  tliat  bile  is  rcgularly 
preaeiit  after  a  properiy  perforuird  gastro-ciiter- 
ostomj,  a  od  tliat  it  does  no  bana  and  is  not  tbe 
cause  of  '*vicioiis  circle/- 

If  protracted  voniitiiig  ia  not  controlled  bv  fre- 
quent  lava^  an«l  p(>stiiral  treutinent,  do  not  wait 
until  the  patient  is  eshausted  before  reopenin^j^  tbe 
abdomen  and  joinin^  the  afferent  to  tlie  efferent 
loops  of  tbe  small  intcstine, 

BAEEE  COMPLICATIONS. — ^IntestinaL  Oli- 
STBUCTION  FROM  IIeRNIATION  OF  TIIE  SmaT.L  In- 
T£STfI?£   THJtOLfOH    THE    OPENIXG   IN    TKE   TraNS- 

E  Mesocolon. — If  the  tipeniiifi'  in  the  trans- 
verse  mesocolon  is  uot  sutiired  either  to  tbe  stom- 
ach  or  to  the  aetna!  site  of  anastoniosis,  tbere  is 
^anger  from  tliis  coinplieation. 

Infi.ammatoey  Tumob  Involvino  the  Stoma* — Tbia  maj  cause  so  much 

uble  that  a  sceond  operation  mav  be  necessarj  to  give  relief. 

Kauiiowixo  of  the  Stoma. — Tbia  bas  becn  foiind  to  occur  after  button 

tomoses.     Wbether  the  newer  oval  bntton  will  prevent  tbis  cannot  be  de^ 

ined  at  this  early  date*     Xarrow  stoniata  after  sutnre  anastomosea  havo 

been  fonnd  at  seeondarv  operations.  Trend  of 
opinion  indieates  tliat  this  \viis  beeanse  tbe  opera- 
tor failed  to  make  a  large  enough  opening,  rather 
tban  beeanse  of  a  eieatrioial  eontraetiou, 

LhsroMFonT  aftku  Mealh, — A,  F.  Ilertz  bas 
described  2  caiiaea  for  tbis  in  people  wbo  bave  a 
gastro-eiiterostoiiiv.  In  sornej  tlie  niea!  wa8  seen 
(by  the  X'ray)  to  ieave  the  stonuteh  al  most  as 
Hiiicklv  as  it  entered,  and  the  discomfort  was  due 
to  the  overkiadiiig  of  the  npper  jejinui!  loops  (Fig. 
10),  In  otbers,  tbere  was  gaistrie  atagnation  be- 
cause  the  stonui  lav  well  iip  on  the  posterior  wall 
of  the  jqto!iiaeh  and  the  gastric  eontruetioiia  were 
iiiBnilicient  to  einptv  tbe  stoinacb  tbrongb  thia 
opening  (Fig.  11). 

Šmall  amounts  of  foo(!  at  frequent  intervals 
and  Iving  dovni  for  a  tiioe  after  nieali*  helped  tbose  easoB  witb  over-rapid  einptv- 
iug*  A  good  abdominai  snpporter  aihi  u  siesta  after  everv  nieal  helped  tbe 
otliers. 

Jkjunal  Ulcer, — ^The  patleuts  \\iui  have  been  operated  upon  for  gastric  or 
duodcnul  nlcer  mnst  be  impressed  \vitb  tbe  faet  that  their  teinlenev  to  buve  ulcur 


ESta.  1  L  —  DtHCOMFtUlT  APTER 
Mkala  in  a  Patiknt  with  k 
G4»TilO  -  KWTEBO»TOMY.  The 
•toma  iJt  high  up  «)»  t  ho  im»- 
terior  wiUl  of  a  gn^Aily  dileUed 
vtomaoh.  In  th«s  ut^n^l^f  Pf»»- 
ture  food  simply  stagtiates. 
(Hertj.) 
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has  Dot  been  removed  bj  operatioii  aiul  tliat,  as  long  as  thev  live,  thej  must  ob-  ^ 
serve  dietarj  aud  hjgieuie  preeaiitioiiti.   Tlie  best  exauiples  of  this  tendencj  to  ul- 
cer  are  the  recurrent  gaatrojejunalulcers  whicli  aometimes  r©<juire  3  or  4  opera- 
tioii s. 

After  operations  for  gastric  carcinoma^  there  is  frequeDtly  great  improve* 
meut  even  in  those  upon  whoin  only  a  palliative  operation  h  as  been  done.  Tbej 
naav  enjoy  several  months  of  good  health  before  the  carciuoma  niakes  itself  felt 
again. 

Pyloric  ExclusioE,- — To  a  certain  extent,  this  operation  is  stili  in  tlie  oxperi- 
meiita!  stage.  The  oripiial  uiethod  of  voii  Eiselsberg,  di  vid  tog  the  stoiiiaeh 
completelv  across  and  closing  both  ends  blindlv,  has  the  disadvaiitage  of  taking 
eonsiderablv  longer  thaii  a  simple  gastro-enteroatoniv,  and  the  niortalitj  is  con- 
8eqncntly  soniewhat  higher.  For  this  reason  a  host  of  siibstitiitions  have  been 
devised  \vhieh  are  too  reeent  to  have  stood  the  test  of  tinic.  Among  these  the 
Btring  nicthod  of  Parlavceebio  has  been  slun^Ti  to  result  in  the  string^s  cntting 
through  with  i-e-establishment  of  the  pylorie  lumeu ;  Wilnis'  constriction  with  ■ 
a  strip  of  faseia  lias  been  foiind  to  give  rise  to  a  masa  of  dense  adhesions.  In 
short,  the  ideal  nictho<l  has  not  been  evolved. 

Duodenal  fisiula  is  a  rare  bnt  extremely  grave  complication.  Its  manage- 
ment  is  deseribed  nnder  treatnient  of  high  intestinal  fistula?  (see  Tntestine).         B 

Operations  for  Gastroptosia,— Operations  for  gaatroptosis  (I5eyea's,  Rov-  " 
8ingX  CotFey*s)  niav  l>e  followed  by  great  subjective  relief  or,  witli  identically 
the  same  cliiiieal  pictnre,  there  mav  be  temporarv  relief,  followed  by  recurrence  fl 
of  the  old  svniptoms-  ( \Vben  this  oecurs,  tbe  patient  is  dubbcd  a  ncnrasthenic.) 
Tbis  class  of  eascs  can  derive  mnch  benefit  from  proper  medical  snpervision  in 
a  well  conductcd  sanitariuin.  They  belong  in  the  same  class  with  the  eases  of 
so-ca!led  eoloptosis,  tbe  snrgieal  treatment  of  wbicb  has  not  been  8harply  de- 
fined.  One  thing,  howcver,  is  definite,  ga3tro-entero3toiuy  for  gastroptosis  is 
no  longer  practiced  by  corapetent  surgeons. 


H£ENIA' 
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The  after-treatment  varies  aeeording  to  whether  a  radieal  cnrc  vvas  made 
upon  a  rcdueible  hernia  or,  if  the  bernia  wa8  irreducible,  vvbether  its  contents 
were  viable,  in  a  doubtful  state  of  viabilityy  or  undoubtedlv  gangrenous.  fl 

Eadical  Cure.-^For  the  treatment  of  aerons  siibeiitaneous  effusions  in  a 
wo!md,  the  different  lavers  of  whieh  have  healed  by  primarv  nnion,  see  tbo 
preceding  ehapter.  Moderate  hematoniata  are  best  left  alone»  thev  will  absorb  ■ 
in  tirna  Swonen  testes  are  ofteuer  the  resnlt  of  operative  trauma  ^  rather  tban 
lack  of  support  hy  the  dressings  as  advoeated  by  those  who  favor  the  employ- 
ment  of  the  cross  perincal  bandage. 

'  Set*  alno  \o\.  l\\  Chaj).  L 

*  By  thiH  is  moarit  too  rough  haiidling  of  tho  rord,  too  tight  rlosure  of  Bassiai  stiturea 
around  tbe  cord  coDstricting  it,  or  Bimilar  obstiuction  to  circulation  from  »uture  of  the  e^- 
H*rual  aponeurosis. 
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FiQ.  12. — CROsa-PEHisEAi.  Basdage.     (A,  o,  Gefster*) 


This  crogs  perineal  Imiidage  (Fig*    12)  is  in  efTcot  a  dfmhle  spiea.     After 

Btarting  at  aiiy  eonveTiient  point,  the  esaeiitial  part  of  the  haiida^re  eonsists  in  a 

t  um    wbic"li    begins    over    une 

anterosiiperior     spine^     passing 

oblic[Ucly  dowiiward  and  to  the 

oppofiite    side,    aeross    tlie    in* 

giiinal    refiri^^u    of    t  h  a  t    side, 

aronnd  the  outer  aspect  of  the 

thigh    to    its    posterior    aspect, 

from  where  it  crosaes  the  perin- 

eiim    to    the    same    side    froni 

whicli  it  started,  covering  over 

the  ingiiinal  regiou  of  that  side 

before     reaching     its     startiiig 

point-      It   then   passes  around 

to  the  back  to  start  a  sioiilar 

loop  on  the  other  side.     This 

bandage     bring»     pressnre     to 

bear   on   the   ingiiinal    regious 

and,  at  the  same  tiiiie,  Bupp^irtft 

the  testes.     The  penig  is  brought  out  throiigh  a  sheet  of  nibher  tissijc  with  a 

holo  in  its  center,  held  in  plače  by  tlie  laat  fcw  tiirns  of  the  baiidage.^ 

A  siniple  spica  baiidage  teiida 
to  siip  iipvvard  and  to  cut  into  the 
groin ;  this  displaeemeiit  can  be 
prevented  by  takitig  aii  extra  tu  m 
aronnd  the  thigh  hcfore  contpletiiig 
the  ypica's  turn  (Vit:.  !■'>).  In  pnt- 
ting  on  theae  handages,  the  thighs 
shonld  he  slightlv  Hexed  on  the 
triink.  When  tlie  patient  is  in  bed 
the  lega  straightcn  out,  hringing  ad- 
d  i  t  i  o  n  a  1  compn»ssion  npon  the 
wound  in  the  ingiiinal  region.  If 
the  tiexion  is  tcK>  niarked  or  the 
bandage  too  tight,  it  will  cut  into  the 
posterior  aspeot  of  tlio  tliiglu  After 
conseionsneas  has  been  regaincrd,  it 
ia  well  to  slip  one-s  handa  under  the 
bandage  to  make  snre  thut  tlie 
prnper  degree  of  pressure  bas  bcen 
established. 

'The  turns  of  haiKlnge  odjaeent  to  tlio  peni«  must  bo  s<»rurtHl  hy  »afetjr-pins  wbere 
tJi#jr  croEts  eaeb  otht^r. 


liti     i:i.     Srn  \    wiTM   F.XTiiA  Ti'«N  Aiiui  Ni>  Thiuh 

TO   PlUtVICNT   L>WARD  Dll»PLACEU£NT. 


108 


POSTOPEKATIVE    TREATMENT 


If  there  is  tbe  si  i  ^h test  daii^er  r»f  the  dressinncs'  slipping,  as  for  example  in 
very  stoiit  peoplc,  or  in  restles«  diildrni,  or  m  \v()iiien  aftcr  either  ft*mor&I  ofB 
ingiiinal  horniotoiniea,  it  is  BiiiVr  to  secure  the  iiutrgins  nf  the  ganze  dressings  tr> 
the  skiii  with  mther  broad  adLesive  strips,  balf  of  whieh  are  in  coutacit  uit  h  tbe 
skin*  the  other  balf  witb  tbe  gauze.  Tbe  bandage  tends  to  slip  oiitward,  expo9- 
iDg  tbe  iiiner  portion  oi  the  wound;  the  adhesive  is  applied  along  tbe  labiuni 
maj  na  from  in  front  back\vard* 

In  mnall  cbildreii,  the  wonDd  must  be  protected  from  urine.  The  safest 
way  of  aecomplisbing  tbia  i^  to  apply  a  collodion  drcasing  or  to  gine  tbe  niargin 
of  a  slieet  of  ndihrr  tiasne  to  the  skin  between  tlic  genitalia  and  tlie  wonnd. 
Tbis  protečtri  thi'  i^unze  dressings  and,  wltlj  theni,  in  lield  in  phice  by  the  ban- 
dage. In  nm!e  ebildren^  the  penis  mav  be  drawn  tbroiigh  a  liole  in  tbe  center 
of  a  sheet  of  rnb1>er  tissne  as  in  tbe  ease  of  male  adnits.  But  this  is  not  suitable 
for  ver  v  »snnill  infants. 

In  Iterniii'  of  moderate  aize,  tbe  patients  get  up  at  tbe  end  of  14  davs.    After 
repair  of  verv  large  herniir,  it  is  better  to  k<^ep  theni  in  bed  for  21  davs,     No^ 
heavv  lifting,  or  anvthing  ta  hring  im  nndne  abdoniinal  strain,  sbonld  he  al- ™ 
lowed   for  at  least  (J   niontbs*     A    tmss   should   never   be   wom,    its   pressure 
atropliies  the  tissues  at  jast  the  spot  where  the  greatest  streagth  is  needed*  J 

Oranted  tbiit  tlie  operation  waa  done  perf(x:tly,  the  end  resntt  \vill  depend 
on  tbe  tvpe  of  the  patient\s  tit^snei? ;  an  <dd  num  with  large  weak  rings  and  Habbv 
abdominal  museles  is  far  more  apt  to  bave  a  reeurrence  than  a  strong  yoiing 
man. 

Incarcerated  Hemise  with  Inteatinal  Obatrnctioa.^Here  the  main  objoct  of 
tbe  operator  is  to  save  !ife.  If  a  radic*al  repair  of  tbe  bernia  can  be  done  with- 
out  extra  danger  to  tbe  patient,  so  miieb  tbe  better^  but  tbis  is  an  iiieidental 
consideration.  In  some  eases  it  will  be  po^aible  to  do  an  ideal  operation,  tbat 
ia,  relieve  tlie  eonstrietion  and  repair  tbe  hernia;  in  i^tliers,  the  viabilitj  of  tlie 
giit  inay  be  doubtfnl  sind  it  may  he  left  ont  npon  the  ab<loiuina]  wall  from  a  few 
hour.s  to  as  long  as  a  day  or  2,  after  %v!ileb  it  is  replaeed  witbin  the  ahdomen 
and  tbe  wound  elosed  except  at  one  end  for  drainage;  in  stili  others,  the  giit  is 
gangi*enons  and  either  a  fecal  fistida  is  establisbed  or,  if  tbe  general  condition 
is  good,  reseetion  is  made.     For  detaila,  see  Voh  IV,  Cbap.  T*  mi 

The  postoperative  treatnient  in  these  easeti!  narrows  down  to  the  treatnient  of     ' 
sboek,  intestinal  obstrnetiont  and  peritonitis,     If  obstruction  persists  in  spite  of 
treatment,  the  snspicion  should  arise  that  some  band  or  other  cause  escaped 
recognition  at  operation,  and  the  po9sibility  of  a  second  exploration  mnst  be 
considered. 


THE    INTESTINE' 


The  Management  of  Low  Intestinal  Fistulee.--Tbe  skin  is  proteeted  by  a 
thiek  coating  of  j^ine  oxid  ointinent  nverlaid  witb  a  sheet  of  rubber  tissne  witb  a 
*See  also  Vol.  rv,  Cliap.  VIII. 


THE    ABDOMEN 


109 


I 


ceBCral  hole  a  little  largt»r  t  lian  the  fistulo,  The  profiiso  disehars^es  are  eaiight 
in  mosji  pads,  Shoiild  au  eezeiiia  oi'cur,  a  11  ver  nitrate  solution  or  paste  is  an 
exc€llent  astringent. 

Giving  the  patient  a  suppiv  of  gaiize  to  cateli  the  discliarge  and  tlnis  allow- 
ing  the  skin  to  dry  is  aiiatlier  waj  to  improve  matters.  A  pennaiioiit  Lath  in 
exceptional  cases  may  prove  of  sennce,  (Permanent  suction  is  a  valuable  meas- 
nre. — Editor.) 

RETENTION.— Thia  is  often  seen  after  spuntanomis  pnitliietion  of  a  feoal 
fistula  by  the  sloughiiig  of  a  straiigiilateLl  heniia.  'rhroiiL^h  inadeqiiate  opcnings 
in  tlie  skiii  the  diseharges  luanage  to  eseap** ;  tljert«  is  fever,  By  lajing  the  tract 
wide  open,  the  tendenev  to  hiirmvv  is  stoppedj  and  the  ahscesses  Ijing  betweeu 
the  Io<3p8  t>f  in  test  t  ne  are  freelv  drained. 

CL08URE.. — Small  fistula?  may  heal  by  granulation,  larger  onea  reqiiire  sur- 
gical  intervention. 

\\"here  tlie  entire  intestinnl  eonfents  liave  escapcd  throngh  tJie  fiatnla,  before 
attemptiDg  cloeure  it  is  essential  to  aseertain  whether  the  gnt  below  the  enter- 
ostomv  is  palent,  This  may  Ik3  acconiplished  either  by  injeethig  colored  flnids 
into  the  efferent  loop,  or  bv  teinporarv  elosnre  of  the  open  ing,  cansing  the 
inte^tinal  eontents  to  enter  the  Iower  loop. 

For  detai!«  of  tlie  surgieal  eure  of  fet-al  Hstnhe,  see  remarks  bclow,  as  well 
as  Vol.  TV.rhap.  VI I  F. 

The  Management  of  Fistulse  in  the  Upper  Small  Intestine. — Tliroiigh  sneh  a 
fistula  practieally  ali  the  fluid  taken  by  nioiitli  eseapes,  aud  an  extrGm€ly  rapid 
inatiitlon  m*lH  in,  whieh,  if  uneheeked,  kills  ivithiii  a  few  days  or  weeks.  Either 
the  opening  in  the  intestine  iniust  be  elosed,  ur  the  csuaping  intestiiial  eonteiits 
muiit  be  reintrodueed  into  the  alimentarv  traet  by  some  otber  method*  It  may 
he  posaiblc  to  elosc  the  opening  bv  inserting  the  ends  of  a  T-tnbe  into  either 
loop  and  then  drawing  npi>n  it,  The  niethud  of  von  IIat*ker  (aee  Cjastrf)stoiny) 
may  be  tried.  If  tlie  listnla  lies  at  the  bottom  of  a  graniilating  woiindj  tke  skin 
cmn  he  nnited  with  internipted  &ilkworm-giit  snturcs,  drains  of  rnbber  dam  are 
insertecl  at  either  iingle,  aud  a  firm  enjnpression  h  applied  direetlv  over  tbe 
opening*  Tbis  innst  not  be  done  before  gramilatioiis  are  present,  beeanse  of  the 
Hkelihood  of  biirrowing»  Tlie  inteatinal  contents  may  be  collected  and  then 
injected  into  the  efferent  loop  or  they  may  be  introdnced  into  the  large  intestine 
either  in  the  form  of  nntrient  eiieinata  (Selinjilinakv )  or  throngh  a  right  ib*ac 
colfljetoinv.  In  the  latter  itistanee  it  niav  be  feasible  to  join  tbe  upper  to  the  lo\ver 
fistula  bv  means  of  a  snnglv  titting  <lrainage  tnbe.^  If  uone  of  tbese  makeshifts 
miceeed,  major  snrgerv  niiiHt  be  resorted  to  fsee  Postoperatrve  Opcvrationn ) . 

rhjodenal  iistnliu  are  among  the  most  iniportaiit  of  the  gronp  under  discus- 
8100 ;  thev  have  followed  operations  on  the  galMiladder,  pancreaa,  and  right 
kidnej.  They  are  best  controlled  bv  pylorie  excluBioD  and  ga8tro-entero8tomy 
(A-  A,  Berg). 

*8qpti  &  tube  mast  be  firmlv  mirhorcfl  or  it  aiay  pass  on  dowja  the  bowel  and  stop 
$,%  a  lcweT  obfltruction  if  iucb  0xiBts.     (Editor.) 
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The  cutting  through  of  an  intcstinal  spur  with  special  clamps,  etc,  is  eo 
langoT  done  becaiiae  of  the  daiiger  of  perforating  the  iiitestinal  wall  or  injuring     , 
a  aecoiid  Joop  of  giit.  H 

Intussusceptioii  in  Infants. — ^Nowhere  are  timelv  operation,  gentleness,  and 
rapidity  of  greater  inoment  in  rediicing  mortalitj  tiiau  here.  Upon  leaving  the 
operating  rcKuii,  the  child  may  apparetitlj  be  in  good  condition,  and  yet  go  intofl 
a  gradual  colhipse  in  the  course  of  a  few  ho« rs*  It  is,  therefore,  advisablc  to 
resort  to  aetive  stiraulation  on  general  prineiples  for  at  least  12  honrg  after 
operation.  Once  the  children  are  in  coUapse,  they  rare!y  respond  to  any  thera- 
peutic  measures. 
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Nothing  is  simpler  than  the  after-treatracnt  of  a  elean  appendcetomy,  i.  c, 
one  in  whieh  there  is  priniarj  union  with  no  secondarv  complications,  Within 
a  day  or  2  the  paio  in  the  woiind  and  the  after-eflFects  of  the  anesthetic  bave 
worn  off,  a  few  daya  later  atitehes  are  removed,  and  in  a  ahort  while  tbc  subject 
is  up  aud.about. 

On  the  other  hand^  nothing  may  so  tax  the  surgeon'8  skill  and  ingenuity  aifl 
the  treatment  of  a  eomplieated  čase  of  appendicitis*     Between  these  2  extreineš 
comc  niniienais  intermediate  t  v  pes, 

Local  Infection  of  the  Wound.~ Occasionally  there  is  loea!  infection  of  theB 
wound.  Although  tho  skin  liaa  united,  there  is  a  pnrulent  exiidate  in  the  depths 
dowii  to  the  pcritoneum-  In  ali  probability,  the  fibrin-eoated  appendix  (it  is  in 
thia  t^^pe  of  ease  that  the  eomplieation  occurs)  haa  come  into  contact  with  the 
sides  of  the  waund,  The  reHoarehea  of  Runoberg  andj  later,  of  Hevde,  bave 
8hown  that  tbts  ti  brin  ii^  swanning  with  anaerobic  organi  sms.  Siich  an  infected 
woinid  niust  be  laid  wide  open  and  allowed  to  heal  by  granulation. 

Draitiage. — In  (hnibtfnl  cases,  in  wbieh  the  surgeon  wouId  like  to  elose  tlie 
wonnd  bnt  does  not  daro  to,  he  nsnallv  coinpromises  by  nsing  a  drain  of  mbber 
dani  whieli  is  vvithdravvn  on  the  sectind  day.  A  wct  dressing  for  a  fe%v  davs 
more  conipletes  the  story.  Shoiild  retention  follow,  the  pns  iisuallv  finds  its 
way  out  along  the  drained  traet  after  a  day  or  2  nnder  hot  applications  and  hot 
colon  irrigations;  this  is  a  rare  eomplieation. 

The  aetnal  appendix  abscesses  rnn  a  different  conrse.  For  the  first  dav  or 
2  there  is  no  aecretion;  then  a  profiise  discharge  sets  in.  The  superfieial  dress- 
ings  mnst  be  ebanged  2,  3,  or  4  times  in  24  hours.  At  first  the  piia  often  bas  a 
fecal  odor  and  eolor  (the  latter  dne  to  blood  which  bas  oozed  int(»  the  absceas 
cavity  immcdiatelv  after  temiination  of  the  operation),  and  the  inexperieneed 
mistuke  tlio  eondition  for  a  fecal  fistula.  In  2  or  3  davs  the  eolor  ehanges  to 
the  enTiimon  giT*enish-\vhite  hno  and  the  odor  h)aes  in  strength  and  pungencv* 
As  the  discharge  deereaaes,  the  drainago  tnbe  is  sliortened  ( */>  in.  at  a  tirne)  and 
is  replaced  by  a  smaller  tut>e  (see  section  on  Drainage  in  the  preceding  cbap- 

»Seo  also  Vol.  IV,  Chap.  IX, 
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ter)»     Practical  experieuce  aloiic  vau  teach  ono  how  to  avoid  leaving  draiuage 

in  too  long  or  too  short  a  tirne.  If  tlie  hole  estiiblislied  bv  tho  prcsence  of  drains 
is  large,  tlicir  reninval  vven  as  eariv  as  thc  fifth  or  sixt!i  dav  iiiav  be  prnper, 
there  being  no  danger  of  retention.  Thc  filling  of  the  vvoiind  with  puro  balsaiu 
of  Peru  at  the  end  of  the  first  weck  often  markedl}'  det;reaBes  the  discharge 
within  24  liours,  (This  does  not  invariablv  fo!low,  but  it  oceiirs  often  enongh 
Ip  justifj  niciitionj  If  the  skin  shovvs  sigiis  of  irritation,  it  shonid  be  liberally 
tioated  with  a  blaiid  ointinent  (^inc  oxid  or  boric  acid). 

After  drainage  is  out  and  the  seeretion  is  merely  a  scanty  discharge,  a  boric 
acid  uiutment  dressing  snttiecs. 

Delaj  of  closure  of  thc  wouiid  may  be  dne  to  ( 1 )  tbe  preaence  of  a  f oreign 
body  (a  coprolith,  a  piece  of  necrotic  tissvie— viz.,  part  of  the  gangrenous  ap- 
pendix  left  bchiiid — an  nnabsorbed  ligature,  or  a  bit  of  drainage  material— 
gaiize  or  rubber)  in  which  ease  the  discharge  is  profiise  and  foni,  or  (ii)  it  may 
be  the  cODseqnence  of  maintaining  drainage  for  too  long  a  tirne,  vvhen  the  dia- 
charge  is  very  slight,  coming  as  it  does  from  a  rigid-wa!lcd  tract  lined  with 
8canty  gramilations*    Verv  rarelv  it  is  caiised  bv  a  pin-point  hole  in  the  giiL 

Treatmc^nt  in  the  fornier  čase  consists  in  enlargement  and  exp1oration  of  the 
suppurating  tract  and  removal  of  the  canse;  in  the  latter,  simple  ncgleet  of  the 
tract — that  is,  a  mere  change  of  aupcrficial  dressings  tvvice  or  '4  tiines  a  \veek— 
wiU  just  as  often  be  fonowed  by  ultimate  elosure  as  too  nineli  nietidling,  in 
the  form  of  repeated  eurettings  and  applications  of  iodin,  silver  nitrate,  and 
dimilar  stimulants.  Rlunild  the  sinns  persist  more  than  *>  montbš  and  be  the 
caud6  of  serions  annovance,  it  shonid  be  exeised  (see  Postoperative  Opera- 
tions). 

Fecal  Fistula. — This  is  not  a  serious  complieation,  spontancons  elosnre  gen- 
eral ly  occnrring  in  a  week  or  2  in  the  cascs  where  the  drainage  is  free  (no 
retention  with  pain  and  fever). 


S«?hmitz  (11)  reports  the  successful  use  of  Trendelpnhiirg:*s  position  m  the  ciire  of 
a  fecal  fistula  of  the  eeeuni.  In  this  posture,  tho  o|i<^ning  in  the  ercuin  hes  hiKher 
than  the  ileocecal  junction  and  irravity  causeg  the  intestinnl  eontcnts  to  tlow  toword  the 
hepatic  flexure,  thiis  kccpin^  the  cecura  empty  and  favoring  closure  of  the  fistula, 

Hemia. — Shonid  a  hemia  develop  following  drainage,  wait  several  months 
after  scarring  is  complete  before  operating;  othcrvvisc,  one  rnns  the  risk  of 
eaconiitering  niinnte  piinilent  fm^ij  therebv  endangering  the  snccess  of  the 
operation. 

Simple  Brainag^e  of  Abscess  Without  Removal  of  the  Appendix*— An  appcndix 
given  rise  to  an  absctss  caiiscs  troiible  nntil  J  t  is  remuvcd.  Tn  ohlcr 
with  thick  smooth  wall8  of  fibrin,  it  mav  be  extreniely  diHicnlt  to 
idcntifv  the  appendix.  It  is,  therefore,  better  to  be  content  with  simple  drain- 
i\  reserving  the  actual  appendectomv  for  a  more  sni  table  ti  me,  Thc  more 
isperienced  thc  operator,  the  fewer  thc  niimber  of  these  8econdary  appcndec- 
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tomies,  althaugh  no  stirgeon  win  entirely  avoid  t\umi  no  matter  hciw  great  his 
skill. 

Se€ondary  Hemonhage  from  Erosion  of  Vessel  Walls  by  Pressure  of  Brainage 

Tubes. — The  vesaelis  are  the  opigastriea  and  the  tMuumoii  or  extcriiRl  iliacB.  lu 
the  former,  wliile  tlie  heniorrhagc  is  brisk,  there  is  nsiiallj  tirne  to  reopen  the 
woi]ml  and  control  tlie  bleedini!:;  iroin  tlie  latter,  tbe  beniorrbaj*e  is  so  greiit  tliat 
a  fatal  exsaiigiiination  is  oni  v  a  question  of  moments.  ThLa*e  is  a  better  cbance 
of  saving  life  if  the  hemorrhage  oeciirs  at  the  tirne  of  dressing  (reiuoval  of 
deep  drains)* 

Appendicitis  with  Biffuse  Peritonitis. — It  is  inipossible  to  predict  the  post- 
operative  eouriše  by  the  loeal  eonditi*ai  of  tb{?  pcritoneiim.  Cases  in  whieh  one 
might  expe<3t  a  atormj  convalescence,  jiidging  bv  the  macroscopic  appea ranče 
of  tbo  peritoneiini,  often  nui  a  smootb,  iincvontfn!  eoiirse,  \vlHle  otliers,  m  which 
tbe  tindings  are  nuieh  less  ominous,  devehip  tbe  gravest  eomplieations. 

The  immediate  postoperative  roiitine  bas  beeu  dcscribcd  at  length  else- 
where;  brieflv  eniimerated,  it  eonaists  in  Fow]er's  position  and  the  so-called 
Ochsner  treatment — notbing  by  moutb,  gastric  lavage  if  indieated  by  repeated 
vomitingj  administration  of  water  I>y  prot'to<ilysis  ( ihirpbv)— until  tbe  tem- 
perature and  other  nntoward  sjmptoms  bave  coinpletelv  subsided.  As  long  as 
the  patient  reeeives  euoiigb  water,  there  ehonld  be  no  burrv  in  commencing  the 
administration  of  food. 

Eesidual  abscesses  niake  their  appearance  dnring  the  second  week.  If 
there  i«  per^iistenee  of  fever  not  aeeounted  for  by  tbe  loeal  reteotion  or  sorno 
respiratorv  eondition,  a  residual  abscess  must  be  songbt  for.  It  may  not  be 
aceessible  to  palpation  for  several  day8.  Meanwbile  bot  reetal  (colon)  irriga- 
tions  twice  a  da  v  mippleniented  by  beat  (bot'water  bag,  or  baking)  to  the  abdo- 
men  may  basten  luatters.  In  tbe  daily  search  for  new  phvsical  signs,  pelvic 
exaniination  must  ncver  be  omitte<i,  the  poncb  of  Doiiglaa  being  tbe  most  fre- 
qnent  site  for  resi dn al  abscesses  to  form.  Tbe  other  sites,  in  order  of  freqnency, 
are  tbe  left  ingiiinal  region,  the  rigbt  and  left  snbpbrenic  spaces,  and  the  right  i 
perinepbric  region.  " 

Heus. — Ileufl  may  be  dne  to  simple  paresis  of  the  intestinal  walls  (dvnamic 
ilens),  a  condition  generallv  amenable  to  proper  treatment  if  it  is  institnted 
early  enough;  or  to  aetnal  obstnictioTi  by  drainage  material,  adliesions,  or  bands 
fomied  by  adherent  onientnm.  J)o  not  deb\y  too  long  before  reopening  thefl 
abdonien  in  casea  where  a  fnir  trial  of  tbe  varions  inethoda  for  eombating  dis- 
tention  bave  failed.  (See  Vol.  II,  (?baps,  I  and  ITI,  for  detaik  of  seeondarj  ^ 
laparotomv  for  intestinal  ob,štrnetion. )  f 

Icterufl. — Corning  on  8hoi1:ly  after  operation,  ictenis  is  an  extremely  bad 
sign.  It  betokens  tbe  presenee  of  a  severe  intoxication,  wbicb  n8nally  killa  in 
tbe  conrse  of  a  few  davs.  In  additiim  to  tbe  icterus,  there  often  is  a  very  high 
temperature  with  wild  delirinra,  terminating  in  coma*  H 

Gastro-lntestinal  hemorrhage  is  likewise  a  rare  eomplication  after  operations 
for  appendicitis.    It  ia  no  more  freqnent  than  after  other  abdominal  operations 
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(see  VoK  II,  Chap.  I).  As  said  clse%vhen%  it  mny  havc  its  origin  in  a  previ- 
ously  quiesccnt  gastric  or  diiodeiial  iiloer  or  iu  minute  erogioiis  in  the  mucosa 
of  this  region  (see  treatment  of  hematemesis  bj  lavage  and  bv  exploration 
accordinir  to  Rovsing,  page  18). 

Hematoria  is  usuallv  right-sided.  In  the  majoritj  of  instances  the  etiologj 
is  obsoiire  and  the  condition  aiibsides  spontaneoiislv  after  a  few  daja. 

Fylephlebitis. — Fortuiiatciv  this  verv  fatal  eoniplieation  is  rare.  As  a  rule, 
aH  goes  well  after  the  reiiioval  of  an  aciitelv  infUiined  appendix  (the  presence  or 
abaence  of  drainage  is  of  no  moment)  iintil  the  end  of  the  second  \veek^  when 
thi»re  is  a  chill  and  perhapH  slight  enlargenient  of  the  H  ver,  with  no  other 
phvsical  signs*  The  ehilla  inerease  in  f requeney ;  the  patient  graduallv  sne* 
cumbs  to  sepsis.  Blood-eultnres  are  eonstaotlv  negative  iinti!  jiist  hefore  death, 
when  an  agonal  invasion  of  the  bhjod  stream  takcs  place;  thev  are  of  no  diag- 
nostic  vahie,  At  post  morteni,  snppurative  t  h  rombi  are  foiind  to  extend  froui 
the  veins  of  the  appendienlar  region  along  the  ileocolic  vein  to  the  por  ta!,  tlience 
iDto  the  liver,  whieh  is  stndded  with  punilent  foci,  or  there  may  be  large 
hepatic  absceBses* 

In  some  exceptional  instances  the  infection  has  graduallj  died  oiit,  bnt  a 
jear  or  2  after  apparent  recoverv,  death  has  occiirred  as  a  result  of  portal 
obfltrnction  froin  the  cicatrieial  deposit«  laid  do%vTi  in  the  conrse  of  healing. 

The  only  hope  of  saving  lifc  liea  in  carlv  extirpation  of  the  thrombosed 
ileocolic  vein  hefore  the  proeess  has  reached  the  portal  vein,  See  Postopera* 
tive  Operations. 

THE  BEcmrM* 

General  Considerations,' — Before  any  operation  iipon  the  rectiim,  if  circiim- 
stances  permit,  the  howeI  shonld  be  eraptied  bv  a  cathartic,  preferal>ly  castor 
oil  because  of  its  tendency  to  be  followed  by  constipation.  The  food  shoiild  con- 
siat  of  fluids  becaiise  thev  leave  bnt  little  residne.  Above  every  strictnrc  the 
dilated  and  atonic  giit  is  tilled  with  a  mtiss  of  stagnant  foul  niateriah  The 
thitined'0Ut  intestinal  walls  are  often  the  seat  of  nleerations  (Dchnnngsgesch- 
wi2re  la  German),  whieh  mav  perforate.  If  the  stricture  is  divided  without 
first  emptving  the  g^it  ahove  it,  tln*  postoperative  conrse  is  mneh  complicated 
bv  the  passage  of  inteBtinal  eontents  past  the  site  of  operation,  Often  the 
material  eonaists  not  onlv  of  fluid,  but  alao  of  hard,  inspissated  raasses  of  feces 
dislodged  from  ervpts  in  the  largi;  intestine,  If  the  strietitre  is  not  too  narrow, 
it  will  be  possible  to  emptv  the  bowel  bv  the  nsnal  means;  if  this  eannot  be  done, 
a  ten;porary  colostomv  affords  the  onlv  means  for  aefoniplishing  the  pnrpose. 

Operations  for  Inflaminatorj  Conditions,  Ischiorectal  Abacess,  Etc.^^It  is  well 
|D  tH»ar  in  niind  that  those  inflamniations  sitnated  anterlor  and  snperior  to  the 
Itetum  tt1way8  have  the  possibilitv  of  sprcading  to  the  peritoncum.  After  in- 
etaion  and  drainage  of  a  periproetitic  infection  it  is  proper  to  keep  the  patient 
oo^ive  for  a  week  or  ten  davs,    For  this  reason,  only  fluids  are  given^  and  the 
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patient  is  kfpt  uiider  smidl  doses  of  opium.     If,  coiitrarv  to  expc<^'tnti(iji,  tliere  V 
are  uiovoments  of  the  bowel,  it  is  better  tt>  stop  tlie  adiiiinistration  of  opiura  and 
cloar  out  tli*:^  iiitoatines  with  a  good  dose -of  castor  oil,  after  whioh  tlie  opium 
trfatiJK»nt  mnv  bo  ithiiiihmI, 

Operation  for  Hemorrhoids,  Fissure  in  Ano,  Etc.^ — Tn  some  clinics,  following 
operatioliH  for  liriiiorrhoids  or  aiial  tissiire,  a  *'wliistle" — a  Ciinnula  eousisting  of 
H  %-iM.  rulvlM.T  tube  aroinid  wbirli  surne  gaiii^e  ( iodnfonii  or  plain,  eoated  with 
vawdiii)  18  ruUcd — is  in^erted  into  tbe  amiB  and  kept  tliere  for  4  davs  (iiiitil 
ti  10  I>owc*1h  aw  moved  for  the  iirst  tirne).  T  bose  vvho  iise  it  statve  tbat  it  gives 
vnr]y  waroiii;r  in  oase  of  bemorrliagc  above  thv  spbint-ter,  keeps  tbe  spbincter 
alti  w(dl  dilntfd  (the  dilatatiou  of  tbo  sphiiieter  is  oue  of  the  most  iiiiportaiit 
iliMiM'nl>*  tjf  (h(*  treatment  of  hemorrhoids  or  fissure  in  ano),  and  allows  the  ■ 
nriiiih^rnifj|i'(l  pansage  of  flatns.  Others  opix>se  the  nse  of  tbe  *Svbiatle/'  main- 
tainiii^  that  it  eaiist^s  unneeessarj  paiii,  presses  against  tlie  prostate  and  nre- 
tbra,  favorin^  retontion  of  urine,  and  is  not  neetied  if  the  operation  and  digital 
iitretehing  of  tbe  »pbineter  liave  been  properlj  done. 

It  inny  be  reniarked  tbat  there  is  distinetlv  less  pain  after  enncleation  and 
mitu  rti  u{  irujcoiis  membrane  for  Lemorrboidfl  than  after  cbimp  and  canterv  op- 
erationa, 

T  h*'  Ktandnrd  nietbod  for  treatiotr  these  cases  is  to  keep  them  eonstipated 
for  4  dava  (flnid  diet,  opium )»  thon  to  inject  several  ounces  of  oil  intc*  the 
r«M"l,iim  (throngh  the  eannubi  if  <»ne  ba&  been  used),  to  soften  the  feees,  and 
to  inove  the  Innvels  wiib  a  ^ood  do^e  of  salts.  A  sitz  bath  on  tbis  fbiv  and 
the  fyliowin^  dava  often  aifords  nmeh  relief.  A  Hat  piei^e  of  iTtUizc  anointed 
with  borie  acid  ointmcnt  is  ali  tlie  dressinii:  neee^sarv.  As  a  matter  of 
course,  the  anal  region  is  cleansed  witli  sonp  and  water  after  every  move- 
ment. 

HEMORRRAGE. — This  maj  go  on  nnnoticed  for  a  long  time  if  the  sphincter 
is  intact.  Even  if  a  cannula  bas  been  inserted  in  the  sphincterj  it  is  no  absohito 
safeguard,  for  its  himen  mav  lie  obstrueted  by  a  elot.  Finali  v  the  reetal  pontdi 
becomes  overdistcnded,  and  the  bowel  cniptit^s  itself  of  a  large  amonnt  of  blood 
and  clot.  By  this  time  there  is  a  considerahle  grade  of  anemia  present,  The 
most  fre^pient  times  for  hemorrbage  to  oecur  are  within  the  first  24  honrs  and 
after  the  Iirst  movement  of  the  knvels. 

The  Icsser  degrees  of  hemorrba|i:e  are  eontrolled  bv  local  applieations  of 
cold — iee-water  irripitiona  and  similar  measnres,  ifore  severe  forma  require 
exposnrc  of  tbe  Held  (with  or  \vitbont  nareosis)  and  ecnitro!  of  the  bleeding 
point,  A  hemostatic  suture  is  better  than  simple  li^atuje,  actual  cautery,  or 
tamponade. 

INFECTION, —  If  infeetion  oeeurs  after  a  sntnre  c^poratlon,  the  stitches  are 
removed,  the  wonnd  is  reopened,  and,  if  neeessarv,  ineisions  are  made  to  pro- 
vide  for  freer  drainage.  The  emplovment  of  rubber  tubes  or  of  rnbber  tissue 
is  jnst  as  satisfactorv  and  tbev  are  mncb  less  painfnl  to  reniove  than  gaiize* 
The  oni  J  time  the  latter  mav  be  enipioved  is  in  the  hiter  stages  of  convalescence. 
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to  kccp  tlie  tnitaneoiis  part  nf  the  woiind  npcn  so  tkat  It  mav  grauulato  from  the 
bottum,    If  the  disehar^s  are  profuse,  Irisli  moss  pad^  are  very  coiivenieiit. 

In  some  cases  a  pernianent  hath  is  of  tlie  grcatest  service.  The  fact  that 
the  grami  lat  ioiis  lose  tlicir  red  eolor  and  become  pale  and  gravish  is  of  no  conse- 
cjiienee.  As  iioon  as  the  buth  is  diseuJitirmed,  tliev  inav  be  broiight  baek  to  their 
proper  bright  red  color  by  the  applieation  of  tinetiire  of  iodin,  balsam  of  Peru, 
or  the  sil  ver  nitrate  stick. 

LATE  FOHTUl^ERATIVE  ČARE. — Upoii  disehaif^-e  from  the  hogpital,  tlie  pa- 
tient  sliould  ho  inforined  that  the  preseiic*e  of  sniall  nnal  tabs  is  of  no  conse- 
qnenee,  lle  should  he  \vanied  aiiainst  straiinn.ti:  at  stool  and  be  instructod  to 
rcgiilate  hie  diet  ho  that  there  h  a  dailv  movement  uf  the  bowels :  in  ease  a 
niovcinent  does  not  occiir,  an  enema  ia  iK^tter  thau  to  \vait  auother  dav  or  than  to 
take  a  catbartie,  m  it  disturbs  the  i!nit  teaa.  Bending  over  at  stool  is  lesa  of  a 
fitrain  iipoii  the  liemorrhoidal  veins  than  the  iipri|^bt  postiire  assnnied  bv  some. 
Shonld  lieniorrhoids  prohipse»  their  replaeenient,  folhnved  bv  a  prone  |M)sition 
for  15  or  20  mlimtea,  often  tides  matters  over. 

AN  AL  STRICTURE.— Strietnre  of  tbe  anns  is  api  to  folIo\v  iniproperlv  per- 
fonned  Whitchead  opersjtious,  i.  e.,  tbe  \vonndsi  heal  bv  ^rannlation  instead  of 
bv  first  intention,  benre  the  large  amonnt  of  scarring.  The  \Vhitehead  opera- 
ion  for  beniorrhoids  bas  won  nndeaerved  ill  repnte  aa  predisposing  to  tbe 
iomiation  of  strietnre  to  a  ^Teater  extent  than  other  operations,  The  combined 
reports  of  vStone  (12)  and  Llovd  (0)  and  Hadda  (iV)  of  aboiit  900  late  rcsults 
ahow  that  if  the  operation  ia  properlv  perfornied,  it  is  not  follow€^d  bv  strietnre. 
It  is  wen  in  anv  event  to  exarnine  everv  eat^e  digitallv  before  discharging  it.  In 
those  in  whoni  gTannlatioii  lia^  taken  placc,  it  is  well  to  exaniinc  as  soon  as  the 
pranulations  bave  fomied  well.  The  strietnre  will  stretch  more  readilv  niuler 
bonpeing  during  the  period  of  g-mnulation  than  afterward. 

Thk  Všk  or  !h)ro[Ks. — There  should  be  2  or  3  sizes — a  littlc  smallcr  and  a 
Httle  larger  than  the  diameter  of  tbe  strietnre,  Plentv  of  bibrieant  shonld  l)n 
used  and  tho  inštrument  introdueed  firm  I  v  bnt  gentlv.  The  nse  of  too  nmeb 
foree  mnst  l)e  avi>ided,  as  one  eannot  teli  wbether  tbe  resistanee  felt  is  bv 
the  strietnre  or  bv  tho  uleerated  bovvel  wall  bevoml  it*  I  know  of  a  num- 
ber  of  cases  wbere  the  biwel  ha«  been  perforate^l  hy  Km^ies.  Tbe  patientH 
generallv  died  in  spite  of  innnediitte  hiparntoniv  and  snture  nf  tbe  rent  in  the 
It. 

After  introduetion,  tbe  bon^ie  shonld  lie  in  plaee  HI  to  ir»  ininutes.  Wheu 
aallv  tbe  proper  d€*j;ree  of*dihvtation  biii^  been  reiiebed,  bv  a  emirse  of  daily 
^anees,  tbe  iMin^i^ie  ninst  be  passed  fnan  time  tu  tiine  over  a  lon^  perincL  to 
prevent  recnrrenee.  At  first  the  intervals  shonld  \k^  short — niit  more  than  a 
week  or  2^ — later  tliev  ean  be  lent>ihened  <»ut  tti  a  nionth,  stili  hiter  to  2  ot  3 
mouthd.  Finali  v  the  patient  shontd  present  biniself  2  ut  ->  tinn^s  everv  year  to 
tniikesnre  that  n(*  eontraetnre  has  taken  pla4'e. 

Wlien  tbe  strietnre  d(»es  not  vield  to  the  passa^e  of  liongies  alone,  it  nniv 
prove  ainenable  after  nniltipte  snnill  inciaion:^  bave  been  niade.    Tbese  are  safei* 
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tlian  1  large  ctit,  wluch  iiiav  open  np  the  perirectal  collular  tiasue  or  even  the  I 
peritoiieum.  H 

In  stili  more  obstinate  eases  of  rec»ta!  strictiire,  colostonij  followed  h\  resec-  H 
tion  of  tlie  disfased  tnivX  is  tlie  on] v  moana  of  attaining  a  cvire.  This  tvpe  of  H 
marked  stricture  seems  to  be  more  freqiient  on  the  continent  of  Eiirope  tliaii  in  H 
America,  Tt  is  nsiiallv  of  a  sjphilitic  nature  and  occiirs  most  freqiiently  in  I 
wymen,  general ly  prost itutes.     (Cominon  among  uegro  wornen* — Editor*)  H 

I        INCONTINENCE. — -If  incontinence  follow8  division  of  tlie  sphineter  at  oper-  H 
afions  for  fsiula,  control  is  nsuallj  regained  in  the  conrao  of  tirne.     Tf  not,  the 
8car  must  be  excised  and  the  sphineter  repaired   (sec  Postoperative  Opera-  ^ 
tions)*  ^ 

Operation  for  Prolapse  of  the  Eectiiin.~Without  doubt  the  most  effective 
operatiun  for  this  is  the  obliteration  of  the  poueh  of  Douglas  from  above 
(Mosch€owitz).  The  patients  are  kept  in  bed  for  3  weeks  before  they  are  al- 
lowed  to  get  np.  fl 

Operation  for  Carcinoma  of  the  Eectiim. — The  tvpe  of  operation   for  reetal 
careinoina  will  depend  upon  the  site  of  the  grovvtU  and  the  degree  of  involve* 
ment.    Tlms,  if  the  tumor  lies  within  1  or  2  in.  of  the  amis,  the  aiiatomj  of  the  ■ 
Ivinphatic^i  in  this  region  demands  that,  benides  tlie  grovvth,  the  tiphineter  and 
the  snrrunndiug  skin  aa  vvell  a.s  the  ingiiinal  Ivinph-nodes  should  be  cxtirpated,  ^ 
Whether  a  saeral  or  an  abdominal  anns  is  establitflied  nuist  be  detcnnined  bv  I 
the  operator  for  tlie  i  nd  i  vi  do  al  čase. 

In  eareinomata  more  highlv  seatedj  it  is  at  tinies  feasible  to  leave  tlie 
sphineter  and  an  inch  or  so  of  rectnm  intact,  to  draw  down  the  boweI  and  estab- 
liah  a  sacral  colostomv  and  then  later,  a  year  or  so  after  the  original  operation, 
to  imite  the  2  ends.  Ilarrison  Cripps,  who  bas  done  this,  states  that  by  this 
tirne  one  is  fairlv  eiire  regarding  recurrenee  in  the  majoritv  of  cases,  A  pri- 
niary  iinion  of  the  end-toend  tvpo  invariablv  leaks;  it  is  no  h)ngcr  attempted. 

AiKttluvr  way  of  dealing  with  eonditions  after  resiH^tion  of  a  tumor  of  the 
rectnl  ampnlla  is  to  bring  duwn  the  end  of  the  Hn»bilized  sigmoid  and  sutnre  it  — 
so  that  an  inch  or  so  projects  through  the  anal  oritiee.  At  operation  the  carci-  ^ 
noinatons  portion  of  the  gut  is  removed  in  1  pict^e,  together  \vith  macroscopi- 
ea!ly  heahhv  gnt  above  and  beIow,  the  latter  inchiding  the  mueous  lining  of 
the  anus;  the  sphineter  is  split  bciiind^  and  the  nuicosa  is  disseeted  from  the 
sphineter  muscle  without  open  ing  the  intestinal  Inmejj.  The  gut  above  has  becn 
enisheil  and  ligatecJ,  divi<hvl  with  a  T*a(]uelin  eauterv,  invagiuuted  in  a  ntrit-tlv 
aseptic  manner,  jind  then  bnaight  dowu  to  the  anun.  So  far,  this  metbod  has 
not  been  nniformly  suceessfnl — in  a  eonsiderahte  percentago  of  eases,  the  mo- 
bilized  gut  lias  undergone  morc^  or  less  neerosis.  Some  surgenns  aseribe  this 
hiek  of  viability  tn  ligation  of  the  mesenteric  vessels,  vvhieb,  of  necessitv,  must 
be  divided  to  permit  inobilizatioii;  the  vaseular  anastomoses  in  this  region  are 
8nb;]eet  to  considerable  variation.  Others  maintaiii  that,  if  therc  be  no  ten- 
eion  whatsoever,  the  gut  will  live  even  if  the  normal  arterial  snpplv  is  cut  oif* 
The  qu€stioM  is  stili  open. 
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Krogiiis  does  not  trv  to  mohiliKe  tlie  jLi^iit  niulor  iha^e  cireiniistnitces;  iiistoad 
he  reaehes  up  t.liroiigh  tiie  pcritnneal  oavitv  and  piiiU  dnwn  t  lic  simiiiiit,  of  the 
sigmoid  loop^  which  m  then  mitured  to  the  deuuded  spliincter  ani.  Otlicrs  ha%^o 
found  that  iinfortunatelv  the  siginoid  is  not  alwaj8  long  enough  for  this  meaa- 
ure. 

Last]y  we  come  to  the  combined  operation — ^the  most  rational  niethod  of  aH,  lie- 
eftuee  it  pemiits  of  inspection  of  the  liver  for  nietastatic  deposits  as  well  aa  affordinj? 
the  aperator  an  excellent  esposure  of  the  field  from  above.  This  leaves  the  pntient  with 
a  left  iliac  rolo9toiiiy  (set*  page  IIS),  If  properly  managed,  it  causes  8urj>nsiii^^ly  little 
inccmvenience — much  lesa  than  a  saeral  or  perineal  eolo8toiiiy  (see  Car©  of  Colo4itomy, 
bolow). 

In  ajiy  event,  resection  of  a  carcinoma  of  the  rectum  is  one  of  the  graveat 
of  major  opera  ti  oes,  the  iEortality  in  anj  but  the  most  skilled  hands  being  in  the 
ncighborhood  of  from  2i\  to  25  per  cent. 

The  patieitts  n-aeh  tlie  ward  iti  severe  aiioek.  Some  gradiuillv  iinprove, 
others  Bink  steadilv.  Transfiisinu  at  this  critioal  tiiiic,  espiM^iallv  if  prepared 
for  before  operation,  mav  savo  a  eouaiderahle  pereeiitage  of  eases  which  do  not 
n*i<poiMl  t«i  intraveiunLs  iufusiuns  of  mn-rual  salirie  soliitioiu  For  details  of 
treatment  for  aljoek,  i^va  tlie  precedi ng  ehiipter. 

PAREsia  OF  THE  BLADDER.^ — Paresis  of  the  bladder  alniost  invariablj  fol- 
K>Wi>  extirpatioji  of  the  reetiiui  by  the  Kraške  method,  Catheterization  miiat  he 
practieed  for  a  long  tirne.  Needless  to  sii\\  the  strietest  aaepsis  ninet  prevail  to 
»ave  the  patieut  froui  a  troublesome  evstitis  if  iiothing  wor5e,  The  details  of 
ratlieterization  and  the  adiniiiistratioii  of  iirotropiii  have  beeu  dealt  with  in  the 
prtx*ediiig  ebapter.  lo  thv  rcmrse  of  a  fevv  wtH'ka  the  paresis  gradiiallv  disap- 
{>earf). 

If  the  peritoneiiin  bas  hi*eii  soiled  at  operation  or  if  a  leak  fornis  afterward, 
le  outcoioe  is  iij^iiallv  fata!*  If  the  leak  (x^curs  oiitside  of  the  peritoneiim  and 
bero  is  adtM:|nate  drainage,  survivat  after  a  fevv  davs  of  fever  is  the  rule.  It  is 
better  to  remove  the  stitchea  from  the  perineal  wouiid  rather  than  to  risk 

it  i  on. 

RECURRENCE. — Ffom  time  to  tiine  the  patient  should  present  himself  for 
esamination*  Seareh  should  be  made  for  loeal  as  well  as  for  di^^tant  deposits. 
Cases  have  been  known  to  remain  permanentlj  eured  after  repeated  extirpation 
of  local  recurrences. 


INOPEEABLE    CA8EB    OF    CARCINOMA    OF   THE    RECTUM 

Palliative  eolostomv  for  inoperahle  stenoais  of  the  rectiim  is  often  fol]owed 
br  as  marked  an  improveinent  (for  the  t  ime  being)  as  that  obser\'ed  after 
radieal  operation. 

The  pain  from  involvement  of  the  saeral  plexiis  soon  proves  uncontrollable 
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bv  cven  thc  largcst  dosos  of  niorpliiii.  Divisioii  oi  the  anterolateral  coliimns  of 
thc  spinal  cord  givcs  pcnnaiieiit  relief. 

In  ascites  from  ditfiise  abdoniinal  earcinosis,  repeated  tappiiigs  are  tbc  only 
means  of  dijjiposing  ef  the  fluid.  None  of  the  host  of  operatioiis  devised  for 
thirt  prirpose  liave  proven  nf  the  sliglitest  praetieal  %^aliie. 

Involvement  of  the  bladdcr  is  to  be  treated  Byniptoiiiatically. 

Colostomy.*  — Whpre  tlie  i  ii  test  i  ne  bas  si  in  piv  been  delivered  iipon  the  ab- 
domiiial  wall  and  lias  been  fixed  in  this  positiun,  the  aetual  opening  is  made 
in  the  ward  a  dav  or  2  later.  It  is  done  witli  a  Paqiielin  canterv,  If  any 
arteries  are  opened,  thev  are  ligated. 

If  a  spiir  h  as  been  forined  it  h  we]\  not  onlv  to  emptv  the  iipper  loop  from 
tirne  to  tirne,  biit  also  to  i r rigate  the  !ower  loop  pcriodicallv  to  avoid  stagnation 
of  seeretions* 

Prolapse  of  the  gnt  is  eontrolled  bv  applieation  of  a  suitable  pad.  If 
tlirough  ueglect  an  irreducible  prolapse  has  oeeiirred,  the  cicatricial  neek  of  the 
ring  of  the  coloatomy  wound  can  be  earefnlly  divided  iinder  local  anestliesia 
and  the  gnt  replaced. 

The  čare  of  a  perma nent  eolostomv  is  so  well  described  in  an  article  by 
W.  W.  Keeii  (8)  that  I  qnotc  it  here  in  part, 

METHOD  OF  I>RESSrKO  INGUINAL  ANUS 

Rpeakmpr  of  his  paticivt,  Kooii  says:  **As  he  hns  hat!  so  lonpr  and  so  siieee^sfiil  an 
experienc"e  (20  years)  in  dresfting  the  ingxiiual  omifl  niid  in  observinpr  the  condition  of 
the  euldesac  from  the  open  ini^uinal  anus  to  the  closed  perineel  anua,  I  quote  in  detail 
hie  rnethod  of  drossin^  the  inguinal  aiius.  This  is  nlway3  a  problem  of  serious  import 
to  the  patient.  Maiiy  devices,  often  nimhrous  anil  costlv,  hit  ve  heen  used.  The  pa- 
tient^s  method  is  so  simple  lOid  so  effective  that  I  believe  a  ditiriled  description — for 
evt^n  the  iJttle  details  are  important — will  he  weli'oniei1  both  by  the  surgeon  and  his 
pat  i  en  t, 

**ThG  illnatrations  accompanying  the  artiele  wcll  illustrate  kis  preselit  condition. 
His  Biiggestion  of  a  'diimmy'  triiss  has  been  of  greiit  value  to  other  patientB  after  a 
similar  operation.    The  truss,  as  he  8ays,  is  the  'key  to  the  situation.' '' 

Keeii  goes  on  to  quote  his  patient  as  fo!lows  :  *'  *The  bowel  ends  protrude,  normallj, 
ahoat  half  an  iueh  outside  the  widl  of  the  abdomen  (Fig*  14A),  The  cnd  of  the  imused 
bovrel  (the  blmd  lower  segment)  does  not  vary  in  sizc;  it  is  inert.  The  end  of  the 
active  bowel  is  like  it  when  eonditious  are  normal.  ...  I  have  fairly  regular  move- 
inents  everj'  morning,  depending;  of  course,  somewhat  on  regnhir  habits  of  eating  and 
dri  lik  ing,  uhieh  ulao  affec-t  the  eh  ara  eter  of  the  discharges  as  to  their  heing  for  med  or 
semj-liquid.  .  .  .  My  niotion.s  are  ne  ver  undor  eontrol  as  \vlth  a  norm  al  s  pk  in  eter. 
At  the  same  ti  me  they  give  me  fair  waming.  If  formed  thev  do  not  hurry  me  and  in 
eases  of  neeessity,  as  when  traveling,  I  can  carrv  a  movement  for  kours.  But  if  semi- 
liquid  or  wor8e  they  myst  be  eared  for  promptly, 

"  *Now,  as  to  proteetion  (Figs,  14B  and  C) :  You  are  right  in  wantingthi8  in  detail« 
for  it  is  tkat  which  nuist  take  the  plaee  of  eontn>l,  and  it  is  the  key  to  the  situation, 
I  ani  sending  you  under  separatc  eover  a  T-bandage  and  pada  of  absorbent  eottoii  which 
have  serveil  me  so  well  aH  these  year8.     I  have  seen  cxpensive  anrgical  appliances  of 

*See  also  Voh  IV,  Chaps.  VIII  aod  XI. 
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14. — IMOU1KA.L  A«u»-     A,  higuiiml  ritma,     B*  Front  view  witb  dre^sing  in  plaeu.    C,  Ronr  view. 
DelalU  in  text.     (After  Keca.) 
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BJlver  cup,  rubl>er  tube,  and  reservoir  wliich  were  of  no  use  a  t  al  K  Lyinp  on  niy  back 
with  the  banf!af?<^  sprejid  out  under  me,  I  first  wrLip  a  string  of  absorbent  cotton  around 
the  bowel  ends,  Theo  I  phioe  over  tho  abdomen  a  layer  of  cotton  about  8  by  11  inches, 
reinforcing  it  at  the  bottom  with  anothor  strip  3  inehes  wide  to  make  double  thickiiess. 
Tliis  is  better  to  siipiK^rt  the  flaiige  at  the  truss  and  to  inerease  absorption.  Over  this 
pad  I  lay  a  sniulb^r  pieee  of  eotton  or  lineii  uloth — any  eleaii  old  rags  wiU  do — theo 
another  sheut  »if  eotton,  split  thitu  then  another  eotton  rap  and  on  this  n  8quare  about 
6  hy  O  inehes  of  rnbber  elfith.  These  eotton  pnds  extend  otie-third  of  their  len^'th  over 
the  bowel  ends  to  the  riifht  and  two'third8  of  tlje  left  aticl  d<>wri  tlie  side,  as  it  is  in  the 
latter  dircetion  that  the  niovenients  spread  most. 

*' *Then  I  brinj?  the  bandaf^e  over  froni  the  ri|:^ht  siile,  bip  it  with  the  end  froni  the 
h^ft  Bide  and  fasten  with  five  Hafety-pin8  1^/4  inrhes  long,  beiLr>nnin^  at  the  bottom  and 
drawing  fajrly  tigbt,  I  thcn  bring  up  the  split  ends  of  tbe  T  and  fasten  earh  end  to 
the  lower  e<Jgo  at  the  cncircling  bandap:e.  Tbe  bandage  shonld  not  cover  tbe  lower 
edge  of  the  pads  by  hnlf  an  ineh.  This  ia  a  good  deal  of  detail,  hut  it  is  all-important. 
Tbe  eloth  square  between  tbe  pads  catebes  the  moisture  whieh  goes  throngh  tlie  eotton, 
and  the  one  under  tbe  rubber  will  he  wet.  while  tbe  eotton  nnder  it  is  dry.  Tiie  rubher 
proteets  the  bandage  when  the  diseharge  is  profnse.  In  dre^sing  a  niovement,  I  8iniply 
fold  baek  the  eotton  not  soib^d  and  gather  oflF  tbe  feees  with  a  square  of  aoft  paper, 
eleanse  with  part  of  the  eotton  pad  and  redress  with  new  as  niay  be  neeessary, 

**  *Next,  standing,  I  adjuet  my  truss ;  and  let  me  8ay  bere  that  a  truss  is  an  abso- 
lute  neeessitj.  It  is  the  only  insnranee  against  disastroiis  leakage  down  into  the  clotli- 
ing  of  liqTjid  feees.  It  ronstriets  the  ]ower  edge  of  tbe  bandage,  holdiiig  it  tigbt  to  the 
groin  and  making  the  bandage  and  pads  a  safe  resen^oir  even  witb  liquid  diseharges, 
if  tbey  are  not  too  prof  use.  Of  eourse,  if  they  are  profnse  ali  pads  will  be  satnrated, 
and  soinetimes  there  will  be  leakage.  J3ut  it  inust  be  a  bad  diaebarge  tbat  gete  so  far. 
Yon  will  tiiid  a  slit  in  the  middle  of  tbe  wide  bandage.  This  is  to  cateh  the  ečgc  of  the 
baek  flanges  of  tbe  truss  and  prevent  tbe  trusB  froni  slipping  down — another  important 
detail  The  bandage  I  send  you  is  inade  up  as  I  use  it.  Open  it  earefully.  Tbe  patient 
mnst  keep  a  few  on  hand.  It  is  made  of  40-ineh  brown  niuslin,  The  strip  half  as  wide 
as  tbe  bandage  niakes  two  T's. 

**  ^The  culdesae,  whieh  you  perbaps  considered  an  experiment,  bas  served  its  pur- 
pose  in  preventing  prolapse  of  thehowel,  leakage  of  niueus  and  pain  in  the  surrounding 
miiecular  tissue,  The  dišeharge  from  it  at  tbe  open  end  is  negllgible*  Onee  in  a  great 
while  I  find  a  tbimbleful  of  gray  matter,  soft  and  odorlesa,  on  the  pad.  Onee  I  tbonght 
there  m  ust  be  some  acciimu  lat  ion  of  it  and  I  tried  to  vol  d  it  hy  banging  down,  head  to 
tbe  lloor  from  tbe  foot-rail  of  my  bed  and  manipulating  the  posterior  end  with  my 
hands,  bnt  witb  no  resnltj  so  I  ceased  to  hother  about  it.  It  gives  me  no  pain  except 
sonietimes  it  8well9  when  I  strain  my  abdominal  muselea  to  elTect  a  movcment.*  " 


THE    SPIN  AL    CORD» 

General  Considerations, — One  secret  of  sncces^  in  ali  spinal  cord  operations 
is  the  obtaining  of  primarv  iinion.  Under  no  eirciimstauces  should  drainage  be 
atteinpted.     It  alniost  iiivariablv  leads  to  infeetion. 

The  čare  of  paraplegies,  incliiding  prevention  of  bedsoreSj  retention  of 
urinej  etc.j  has  been  disciisaed  in  the  preeeding  ehapter. 

Aceording  to  Elsberg,  markcd  and  persistent  abdominal  distention  ib  espe- 

*8ee  also  Operations  on  the  Brara,  Vol  II,  Chap,  XL 
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ciallv  apt  to  follow  injurj  to  t!ie  lowcr  thoracic  scgraeBts  of  the  eord.  Al- 
tlioiigh  tlie  patients  look  extremely  sick,  he  lias  never  seeii  one  die  from  this 
eauBe*  After  o  or  4  days  there  ia  a  Bpoutaneous  reraissioii.  Pitni  tri  n  mav  be 
of  value. 

At  times  a  paradox  diarrhca  raaj  be  prcsent;  that  is,  a  diarrhea  dne  to  irri- 
tution  of  thc  large  intcstiiic  from  retained  fet^^l  material.  A  thorongh  evacua- 
tion  of  thc  enlrm  will  lusnallv  put  a  st<ip  tn  it. 

Tlie  rotil  ni  of  uerve  fmictHui  nitvr  injurj  to  the  spiiial  cord  is  iisiiallj  fol- 
povred  by  tcaring  pains  and  involnntary  twitclnn^^s  in  the  paralvzed  limbs. 
oi*ii8ation  returns  bcfurc  iiiutur  fiim-tioii.  There  iiiav  hc  pains  hiit  iio  retiirn  of 
fiiuctinn  in  some  tmses,  ila.s.sage,  clectricitv,  and  passivo  motiou  raaintain 
imtrition  of  the  paralvzed  limbs  (thc  charges  for  admiTiistration  of  electricitj 
for  this  piirpose  are  often  disproportiaiiate  to  the  bencfit  derived)  and  preveut 
tlie  joints  from  becomitif^  stiff,  Thc  tirne  of  reeovcrj  variea  witli  the  charac- 
ter  and  extcnt  of  the  injiirj,  After  simple  cxp]oratory  laniinectonij  there  mav 
be  edema  from  bniiging  of  the  cord  at  operation,  giving  rise  to  temporarv 
paraivsis  varvin^  from  a  simpic  ^nrdle  zone  of  anci^thoaia,  pnssing  awaY  in  a 
fcvv  davs,  to  ciJDiplete  paraplegiaj  lastiiig  for  severa)  weeks.  As  soon  as  the 
patient  bas  regained  a  certain  amoimt  of  voluntarj  motion,  it  is  desirable  to 
get  him  on  his  feet.     This  often  Icads  to  great  improvement  in  general  condi- 

An  ahiiost  indefinite  nnml>er  of  lamina*  mav  be  removed,  p  rov  i  ded  the  ver- 
tebral  Inidies  an<l  transvcrse  processes  with  their  artieiilar  facets  are  nninjiired. 
As  soon  as  the  skin  is  healed,  no  further  dressiog  or  support  of  any  kind  is  re- 
ci ii  i  red,  After  operation  for  fractEre  the  spine  must  be  siiitably  supported  by  a 
corset,  or  corset  and  jurj  mast,  depending  on  the  locality  of  operation.  See  Voh 
I,  Chap.  XVIL 

Fractured  Vertebree.— Fractiired  vertebrse  take  a  long  tirne  to  acquire  a 
firm,  bon  v  union^  usuallj  S  to  4  months.  It  is,  therefore,  of  the  greatest  impor- 
tance  to  niaintain  the  fraginents  in  thi'ir  proper  poaition  dnring  this  tirne,  be- 
c^tiise  if  this  is  not  done,  as  the  broken  lK>dy  of  the  vertebra^  nndergoes  more  or 
k*:^  nbsorption,  a  kvphosis  resni ts.  Before  the  dava  of  the  X-ray  it  wa8  not  un- 
usnal  to  observe,  after  rehitivelv  slight  tranma  to  thc  back,  apparentlv  onlj  a 
contusion,  that,  while  the  patients  werc  ahle  to  follow  their  naiial  occiipations 
for  H  tirne,  later  thev  hegan  to  cumplain  of  pain  at  the  site  of  previous  injnry» 
and  that  the  affeeted  portion  of  the  spine  was  hcld  rigidlv  and  wa8  involuntarilj 
prote<^ted  frorn  Hie  slightest  straiii  or  .shoek.  Examination  at  this  time  revealed 
nothing  exeept  local  pain»  hnt  gradnallv,  in  the  eonrse  of  a  nionth  or  so,  a 
kvphosis  developed  and  the  pains  gradiiany  subaided  as  finn^  bony  union  took 
lace. 

Nowfldays,  with  tlip  aid  of  the  X-ray,  we  are  ablc  to  treat  siich  fraetures 
more  intelligentiv.     fFor  spliiits  and  plaster  jackets,  see  Voh  TI,  Chap.  III.) 

As  to  prog^osis,  it  is  generally  eonsidered  that,  if  compression  has  not  been 
relleved  within  S  hours,  pennanent  damag^e  to  the  cord  wiU  result. 
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Spina  Bifida, — It  is  especiallj  important  to  provide  against  infection  in  this 
1?6giou  beciiMso  of  its  proximity  to  the  auiis,  Lajing  the  patient  on  the  side  and 
the  use  of  coUodion  imiting  the  dressing  to  the  skin  on  the  side  toward  the  anus 
may  do  a  great  deal  tovvard  preventing  infection  from  soiling  of  the  wouixd 
and  its  dressings  with  feces. 

Leakage  of  cerebrospinal  iliiid  in  this  localitj  is  very  apt  to  be  followed  by 
meniogitis.  Paralvses  may  be  a  result  of  congenital  deficiency  in  the  develop- 
ment  of  the  cerves  or  to  injurv  at  operatioii.  The  former  exiBt9  before  opera- 
tion,  the  latter  appears  immediatelv  afterward.  Close  observation  will  fre- 
Cjiientlv  reveal  signa  of  slight  hvdrot^eplialiis  before  operation  in  many  of  the 
children  with  spina  bifida*  It  is,  tberefore,  not  snrprising  to  read  of  the  fre- 
queney  \vith  which  bydrocephalus  is  obsorved  after  operations  for  spina  biiida 
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TTrotropin.- — I^rotropin  (hexaniethylenainin)  is  a  niild  nriiiary  antiseptic; 
it  has  the  pn)p<^rty  of  breaking  dowu  aud  lil>erating  forinalin  in  tiuids  having 
an  acid  reaction.  In  alkaline  tinids  it  is  inert  and  exerts  no  bactericidal  efFect, 
After  administratiou,  it  is  foiind  in  the  blood,  in  the  alkaline  cer€4jrospinal, 
plenral,  perieardial,  aud  svnovial  flnids^  also  in  the  bilo;  but,  as  jiist  said,  it 
caii  have  no  baeterieidal  effeet  in  these  fluida  beeause  of  their  reaction.  The 
wliole  subject  has  been  well  epitoniized  by  Hanziik  and  Collina  (7). 

For  this  verv  reason,  before  adniinistering  liexaniethylenaniinj  it  is  essen- 
tial  to  aseertain  the  reaction  of  the  urine — if  it  is  alkaline,  it  miiat  be  made 
acid  before  any  efFeet  from  the  drug  can  be  expected,  The  following  drngs  are 
lise f  11 1  for  proclncniig  acidity  of  the  nrine:  benzoate  of  soda,  10  to  20  gr. ; 
sodium  acid  pliosphate,  20  to  30  gr. ;  bcmsoic  acid,  np  to  30  gr.  Any  one  of 
these  is  to  be  given  3  times  a  day,  Boric  acid  has  been  used  for  the  same  pnr- 
pose» 

The  ciistonuirv  dosc  is  7^/^  gr.  5  times  a  dav,  The  urine  sliould  be  watched 
for  the  appearance  of  red  blood-cclls.  As  soon  as  these  are  noted,  the  nrotropin 
shonld  be  stopped  for  3  or  4  daya* 

THE    KIDNEY 

Kephrectomj. — KTDNET  function.— The  proper  functionating  of  the  re- 
maining  kidney  after  nephreetomy  is  of  prime  importance  to  the  surgeon  and 
of  vital  moment  to  the  patient.  In  certain  cases,  in  spite  of  the  diagnostic 
means  at  our  disposal  (see  Vol.  IV,  Chap.  XII),  it  may  be  rather  difficnlt  to  teli 
whether  the  kidnev  whicb  is  to  be  left  bebind  possesses  adequate  functional  ca* 
pacity.  Clinieal  experienee  has  shown  that  the  presence  of  a  diseased  kidnev 
011  i^ne  side  may  have  a  strong  iiibibitorv  inflnence  npon  the  opposite  kidney 

*Boe  alKO  Vol.  T  V,  Chaps.  XIT  umi  XI  f  I, 
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(which  siibseciiieiit  evonts  prove  to  l>o,  to  ali  inteiits  and  piirpnsoa,  lioalt!iy),  so 
tliat  it  givcH  e:ctretiiely  low  fimetioiuil  tests  befurc  opcratioii.  Again,  the  prefl- 
enee  of  a  dificased  kidney  on  one  side  may  give  rise  to  a  toxic  nephritis  of  the 
other,  coni  parat  i  velv  healthv  kidnov*  Thts  clears  up  \vitliin  a  fcw  davs  after 
operation.  Lastlv,  the  opposite  kidnej  uiav  aetiiallj  be  incornpetent  (it  may 
be  so  diseased  tbat  only  an  extre5aely  amall  amoiint  of  functionating  kidnej 
tis8ue  18  left).  Tbe  X-ray  may  provf^  uf  tlie  greatpst  vahie  in  arriving  at  a 
decision.  In  00  per  cent.  of  casea  the  pbites  made  by  a  corapetent  runtgenologist 
reveal  tlie  outlines  of  the  kidnev, 

The  determination  of  incoagiilable  nitrogen  in  the  blood  seems  to  promise 
additional  aid  in  detemiining  kidaey  functiou  before  operation. 

For  the  diagnosis  of  kidiiev  fiuiction  tbe  reader  is  referred  to  the  text- 
books  iipon  this  siibjeet.  As  good  a  one  as  any,  perhapa,  is  *'Xieren- 
pbvsiologie    iind    Nierendiagnostik'*    bv    V,   Bhini    (1).      Also    Chap.    XII, 

vJi.  I\\ 

After  nephrectomv  oligiiria  during  the  firet  week  and  polyiiria  later  are  the 
nile,  Persistenee  of  piis  or  blood  in  tlie  nrine  iiidieates  the  nse  of  the  evsto- 
acope  and  the  ureteral  catbeter  to  aacortain  the  origin  of  troiible.  If  the  ureter 
on  the  diaeased  side  bas  been  left  in,  this  niay  be  the  soiirce  of  the  purulent  difi- 
charge.  Even  a  short  sto  m  p  of  diseased  iireter  (where  most  of  it  bas  been  re- 
inaved)  may  caiise  this  conditioii. 

11.  WildUj!z  (K3)  States  tbat  after  nepbrectomy  tbere  ia  marked  sensitive- 
ness  to  atropin  and  medinal. 

At  times  the  reflex  aniiria  observcd  before  operation  continnea  afterward, 
and  the  svniptoms  of  nreniia  mav  gradualiv  dcvelop. 

TBEATMENT  OP  UBEMIA.— A  Mnrpby  drip  of  phin  water  (2  botirs  on  and 

bon  rs  otT)  sbould  bc  givon.     Tlot  eolon  irrigatioiis  (  1 10"^  F.)  twice  a  day  and 

,ot  packs  (110°  F*)  at  suitable  intervala  shoiild  be  admiuistered*     Ilot  packs 

are  simpler  to  adniinister  than  bot  batha.     The  patient  shonld  be  eneouraged  to 

drink  plenty  of  bot  water, 

Medication. — If  the  indications  are  iirgent,  a  pint  of  5  per  cent,  glucose  in 
freshly  distilled  sterile  water  sbonld  bc  given  intravenonslv.  Tho  glucose  solu* 
tion  scrves  a  donble  pnrpose:  (1)  It  may  be  safe]y  injected  into  the  blood- 
sti^eam  (5  per  ecnt — more  aceuratelv  4.8  per  cent. — gbicosc  is  iaotonic  with 
0.85  p4*r  cent.  nonnal  salinc)  as  a  nieans  of  introdiicing  fliiid  witbout  salt;  (2) 
large  aniountj?  of  earlK»hydrate  depress  nitrogen  metabolisin,  and  in  tbat  way 
svTve  to  delav  the  aceiiinnbition  of  nitrogen  vvaste  prodncts.  Under  less  nrgent 
indications,  the  glneoao  inay  be  given  subcutaueoiisly,  10  to  10  oz.  3  times  a 
iv;  and  under  stili  less  urgent  conditions,  the  same  condition  may  be  given 
by  proctoclysi8. 

Dmgs  are  ntit  very  mnch  used.  Of  tbese^  dinretin  (tbeobromin-sodinni 
salicvlate),  15  gr.  every  4  honrs,  bas  been  reconnneiided;  ariston  (a  caffein- 

inm-benzoate  0.25  per  cent.)  is  used  by  Bcntley  Sqnier, 

For  convulsions,  various  sedatives,   cbief  among  which  are  chloral   and 
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bromids,  are  indicated.     Opiaterf  must  not  bc  used  bceause  of  their  inhibitorj 
effect  upon  the  kidiiev, 

Phlebotomv* — If  the  diagnosis  of  iiremia  is  certain,  and  if  tbe  pre-opera- 
ti  ve  finietional  and  blaod-test?5  shaw  marked  retentinri  of  iiitrogen  waste  prodiicts, 
phlebotomj  is  p09itively  indicated,  except  when  tlie  pulae  pr^ssure  is  too  low. 
If  there  is  not.much  anemia,  10  ta  10  oz.  inay  be  drawn  o!f.  The  anemia  of 
nophritig  is  more  apparent  thaii  rc*ah  The  ohjeet  of  the  phlebotoinv  is  to  re- 
lieve  the  bodv  of  a  certain  aniouiit  of  poi&onous  nniterial  eontained  in  the  blood 
wit!idrawii ;  remcmber  that  not  onlv  is  the  blood  satiirated  \vitb  these  noxioii3 
waste  prodiicts,  biit  ali  the  tissues  are  impregnated  \vith  them,  The  withdrawal  fl 
of  blood  and  the  adniinistration  of  flnid  serve  to  lesscn  eoncentration. 

Decapsulation. — Tho  entire  subjeet  of  nephritis  is  imdergoing  extenslve 
modi ficat ion  at  the  prescnt  tinie;  natnrallj  this  gives  one  a  rather  imstable 
footing.  ('linicallv,  2  forms  of  nepliritis  can  lie  difFerentiatod,  the  parencbj- 
matons  and  the  cbronic  interstitial. 

Parench^matons  nephritis  is  caused  h\  a  o  atnito  intoxieation  (elther  bac- 
terial  or  ehemical)*  Tlie  nrine  is  sioall  in  anionnt,  with  a  liiii:h  spec^ilic  giMvitv, 
and  oontains  iruieh  albnuiin  and  a  hirge  ntnoher  of  ensta.  1lic  hlood-pressnre  is 
not  neeessarilv  high.  The  atnite  gvvelling  of  aneh  a  hidnev  (with  suppression 
of  nrine)  is  relieVed  by  deeapsnlation.  This  operation  bas  only  a  teniporarj 
eflFect;  the  nephritis  niav  snbside  for  the  tirne  beina  to  reciir  witbin  a  few 
months. 

(While  decapsulation  gives  temporary  relief,  it  is  followed  by  deposits  of  a 
large  amoant  of  fresh  cicatricial  tissae  around  the  kidney*  which,  within  a  year 
or  2,  under^oes  the  customary  cicatricial  contraction,  leaving  the  kidney  worse  off 
than  it  originally  was,) 

dironie  iati^rstitial  nephritis  is  part  and  pareel  of  n  i^onerul  arterio- 
sclerosis.^  There  are  polyuria,  !ow  speci He  *ji'ravity,  Httle  albniain,  few  easts, 
low  chlorid  and  low  nitrosren  eliniination,  There  is  high  blood-presanrc.  Natu* 
rallv,  decHpsnlation  of  a  kidney  in  wbich  there  ia  ao  much  fibrons  tissne  will  not 
relieve  suppression. 

Diet. — The  diet  in  nepliritis  should  be  high  in  carbobvdrates  and  fats,  and 
low  in  protein  material  (no  meat,  no  eggs)*  In  the  ehronic  interstitial  form 
the  salt-free  diet  is  of  more  bcnetit  than  in  the  pareiielivniatoiis  form,  For  keep- 
ing  the  bowels  open,  GlaidK^rs  sait  is  preferable  to  Epsoni  salts— the  fonner 
rednces  the  aeiditv  of  the  urine,  the  latter  raises  it, 

TREATMENT  OF  THE  WOUND,— As  a  rnle,  ali  eases  of  ncphrectomv  are 
drained  and  their  postoperative  treatment  is  no  difFerent  from  any  other  deepiv 
drained  wound.  The  proper  method  for  removal  of  clamps  is  deseribed  under 
Control  of  ITemorrhage  in  the  preeeding  ehapter. 

In  some  eases  of  pTonepbrosis  it  is  iinpossible  to  ligate  the  vessels  and  the 
nreter  separatelv  beeanse  of  infiltration  at  the  hilum.  TTnder  pnch  eircum- 
fltanees,  an  ehsiic  Ugature  is  thrD\vn  around  the  pediele,  tlie  silk  ligatnre  which 

*  Chronic  interatitial  nepbritia  muy  be  serondarv  to  an  a^nitp  pareiicbjinatcus  nephritin. 
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binds  the  erossed  limba  of  the  eliistie  ligatiirc3  being  led  ont  iiprm  the  skin, 
l*nder  no  circuuistaacea  should  tliis  be  piilled  npoii  uiitil  the  tliird  or  fourth 
we€k  after  operatimi.     As  a  rule,  t  ho  liga  turo  conios  away  of  itself. 

If  a  tuli^rmiiVjus  pvrmcphrosii^  is  uot  removed  iiitaetj  the  walls  of  the  kidney 
eimis  oftoii  becoiue  infertedj  coiiverting  it  into  a  tuherculotis  sintis,  which  is 
vcrv  ditficult  to  close.  If  tlu'  kidiiev  is  reiiioved  aiid  the  discased  ureter  is  left 
behind,  the  latter  iiiav  be  reripoiiisihle  for  pcrsistence  of  the  lumbar  sinus.  Fre- 
quentl3'  the  diseased  iireter  also  givcs  riae  to  persistcnt  pjuria. 

By  certain  surgeoiis,  it  haa  been  suggcstcd  to  make  a  primary  cIo,mre  after 
nephreetoniv  eoiid>iiied  with  iireterectoinv  for  tiil>ereii]osii  of  the  kiduej  and 
ureter.  I  kiiow  of  at  least  10  cases  in  which  the  kidnev  wound  re-opened 
10  or  12  dava  after  an  appareutlj  perfectlv  aseptie  operation.    The  iliac  woiind 

Ithrough  whieh  the  ]nwer  part  of  the  ureter  waa  renioved  iicver  re-opened.  Tho 
kidnev  woimd  then  lieahi^d  bv  grami  lat  ion. 
In  the  course  of  dlfficult  right-sided  nephreetoraieSj  the  diiodeniim  is  occa- 
sionullj  iBJiired  and  a  duodemd  fistula  devoh^ps.  For  control  of  this  compli- 
catioii  .see  Uiith  Intestina!  Fistula*,  page  lOU, 
Neplirotoiny. — HEMATUKTA.— After  ncphrotomj  there  is  more  or  lesa  hema- 
turia  whieh  siibsides  \vitlun  a  few  day8.  Seeondarj  hcniatiiria  (heniorrhage) 
Ui^uallv  etmien  on  at  tho  beghining  tjf  the  rteeond  week.  The  patient  may  hjsse  so 
lauch  blood  hy  way  of  hia  iirinarv  passageH  that  a  secoridarv  nephrectomv  bc- 
comes  imperative.  The  chances  for  sueccss  are  greatlj  increased  by  preliminary 
transfusion  jiist  before  operating. 

At  a  meeting  of  the  American  Surgicnl  Assoeiation  aer^enil  year8  ago,  in  which  the 

»ubicct  of  secondarj  hemorThnfro  after  nephrotomy  wo9  discnssed,  A.  G.  Gerster  pointed 

ont  that  thi?  heniorrhapre  uf?iially  came  on  sonietiiiie  duriiig  the  second  weck,  that  is,  at 

jtlie  ti  me  when  socoTidary  heniurrhago  in  to  Hc  exi)fx-ted  in  seiitie  wcmnd9^ — ^the  thrombi 

|Oeeluding  tho  niootlj?  uf  vni^scls  hreomin^  liqiiefieii  mul  roiidily  displaccd.    A*  G.  Gerater 

Mjinted  out  tho  advniilii^,'^  in  iu'plin>ttiTriy  for  stoni'8,  for  exampk%  of  loniliiifT  the  stono 

liUi  a  needle  ur  u  ijrtiliei  and  ihvu  i)hoilly  boriiiK  throuj^h  tlio  kidiiey  substance  with  a 

Bing  forcep«,  iiisit^ad  of  Hjditting  it  with  a  shiirp  knife,     By  hluiit  s*^paration  it  is 

iible  to  avoid  injory  <vf  tho  lar^rtr  vast^dar  elements  of  the  kidney,  and  experienGe 

8hnwn  thnt  sceondjiry  hoinorrlingt'  is*  les.H  sipt  to  foll<nv  it. 

When  the  stonc  Hes  in  the  pelviM  of  tho  kidnej  (in  90  per  cent.  of  X-ray8,  tho  ont- 

linc«  of  the  kidney  are  so  dii^tinct  that  it  is  pošsible  to  exactly  loealizc  the  site  of  the 

stonc,  whether  it  is  in  the  kidney  substance  or  in  the  pelvis),  it  is  unncee88aTy  to  touch 

^the  kicliicy  substance.    The  pel  vi  u  wall  ia  divided  and  the  stone  extractcd  through  this 

:>ttnd* 
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SECONDAHV  NEPriRElCTCMV. — After  siniple  drainage,  pcrsistence  of  fever 

C  omv  be  dne  to  infi'c*tion  of  the  opposite  nide,  to  eystitis»  or  the  presenee  of  mnl- 

liplo  foci  of  infet^tion  in  tiie  drainec!  kidnev  whieh  have  not  been  reaelied-     T)o 

oot  wiut  more  than  a  ^^'wk  <ir  10  davs  after  priinarv  nephrotoiny  before  doing 

.Brcofiffari/   vephrcffotttif,      I>y   t!iis  liitin  tlie   patient   bas   recovered    frotn  the 

»revious  operation*     It  ia  iniprohable  that  he  will  improvo  much  more  with  an 
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improperlj  drained  fociis  of  suppurationj  that  is^  he  is  as  strong  now  as  he  ever 
win  be  unless  relieved  by  operation.  Technicallj  the  shelling  out  of  the  dis- 
eased  kidnej  is  easier  at  thia  tirne  than  later^  wlien  the  conneetive  tissue  deposit 
around  it  is  firraer* 

The  drainage  tube  from  a  nephrotomiised  kidney  should  he  removed  oiily 
after  the  woimd  secretions  have  been  elear  for  some  tirne* 

URINARV  FISTULiE, — The  Jlavos  have  demonstrated  tbat  reinforciug  the 
sutiire  line  \vith  a  fattj  fascial  flap  after  pyelotomy  and  using  nibber  tissue  in-  ' 

stead  of  gaiize  for  drainage  is  the 
ninst  &ati8factory  iiiethnd  to  foHow  ' 
in    avoiding   the    prodnction    of    a 
nriBary  fistula, 

The  closure  of  a  urinarv  fistula 
after  nephrotomv  mav  be  prevented 
by  a  iireteral  obstriiction.  The 
patencT  of  the  iireter  mav  be  dem- 
onstrated  hy  insertion  of  a  ureteral 
catheter  imder  gnidance  of  the  cys- 
toscope  and  injeetion  of  colored 
flnid,  \vhieh  will  Ive  seen  escaping 
from  the  inmbar  wound.  Before  re- 
sorting  to  any  plastic  operation  for 
cloaure  of  the  himbar  wonnd  a  ure- 
teral catheter  should  be  iuserted  up 
to  the  kidney  pelvis  and  left  in  situ 
for  24  hours.^  Von  Hackera  method 
for  cloBure  of  fistula  is  sui table  for 


Fig.  15. — ^Uminal  rutt 

FiaTDI*A. 


Pati  E NT   witm    SuPRAPUBic 
(After  PiJcherJ 

narrow  openmgs. 

The  treatment  of  a  urinary  fistula^  wbether  in  the  lurabarj  inguinalj  or 
suprapubic  region,  is  the  same.  For  the  first  few  daysj  whi]e  the  deep  drainage 
and  paekings  are  in  plaee,  the  snperfieial  dressings  should  he  freqnently 
ehanged.  Irish  raoss  pads  are  particularly  uscful  for  this  purpose.  As  soon  as 
it  ia  feasible,  a  suitable  nrinal  should  be  fitted  to  the  opening  and  should  be 
made  adherent  to  the  skin  by  means  of  ruhber  dam  and  rubber  cement  (Fig. 
15).  If  this  is  not  feaaiblei  the  skin  should  be  protected  by  a  liberal  applica- 
tion  of  bland  ointinent*     Sitz  baths  are  also  good. 

URETKRAL  STONK — In  closing  the  ureter  after  extraction  of  a  stone,  if  the 
wound  in  the  ureter  is  accessible,  it  is  closed  by  a  few  catgut  stitches  and  a  gen- 
erous  supplr  of  rnbbcr  tissue  is  used  as  a  drain.  If,  on  the  other  hand,  tho 
wound  is  inaecessible,  or  if  it  is  so  located  that  snturing  would  be  tedious  and 
diffieult,  no  attenipt  is  made  to  close  it,  but  it  is  surrounded  by  a  rubber  dam  and 
the  superficial  wonnd  is  partly  closed  by  a  few  stitches  at  either  angle.  Thero 
is  leakiii^e  of  urine  f<»r  a  fpw  daya  foll4iw«?d  by  spontaneous  eessation.     As  said 

^This  inay  give  the  granulations  just  tirne  enough   to  effect  a  clo&ure. 
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clacwhore,  the  use  of  gauze  as  draina^e  material  ihnvu  tu  u  siiture  line  is  a 
%'icioiis  practice,  The  pulling  away  of  the  gaiize  bnniks  up  the  tiue  graiiuta- 
tioris  elorfing  the  siitiired  region  and  prodiiees  leakage  instead  of  preventing  it. 

In  certaiii  oases  the  ureter  is  cut  down  iipun  for  stoiie,  openedj  and  no  atone 
is  foimd-  Such  a  contingencj  might  have  been  avoided  by  the  nse  of  proper 
diagnostic  nieans.  The  insertion  of  a  catheter  witb  a  metal  eorc  into  a  ureter 
aiid  the  coincidenee  of  its  8hadow  witlj  the  shadow  of  the  supposed  ureteral  cal- 
ciilus  does  not  provc  the  presence  of  tlie  latter.  The  ahadow  nuiy  l>e  due  to  a 
phleboHth  or  a  ealcified  ]jmph-node  or  some  foreign  body  in  the  giit.  On  the 
other  hand,  injection  of  the  ureter  with  silver  salts  under  the  X-ray  invariably 
fthow8  dilatation  of  the  ureter  down  to  the  point  whcre  the  ureteral  calculua 
Ilies. 

The  discoverj  of  a  ureteral  stone  does  not  indieate  immediate  operation 
^(see  Vol  IV,  diap.  XIT). 

Drainage  for  HydrQnephrosia. — If  a  hydronephro9is  has  been  drained  and 
the  openhig  pergista,  it  is  possible  that  the  original  eause  of  the  hvdronephrosis 
has  not  been  removed.  Before  proeee<ling  to  a  seeon(lary  nepbreetomv,  the  op- 
pofiite  side  shoiild  be  examined. 

In  testing  for  hydronephrosi9,  injeetion  of  the  ureter  with  indigocarmin  is 

irritating  than  with  silver  salt.  Throiigli  the  cvstoseope  one  watehes  for  the 
Jux  of  the  eolored  fluid,  The  amount  injeeted  being  known,  one  can  therebv 
determine  the  capaeitv  of  the  ureter  and  the  renal  pelvis,  If  this  is  far  bevond 
the  normah  hvdronephrosis  or  dihitation  of  the  ureter  mav  be  snspeeted 

llephropexy, — The  patienta  shonld  keep  their  beds  for  at  least  3  weeks,  dur- 
ing  which  tirne  a  course  of  foreed  feeding  should  be  given.  A  movable  kldney 
loften  merelv  pa  rt  of  a  general  viseeroptosis ;  20  per  eent,  of  ali  woineu  have 
^movable  right  kidnevs  whieb  give  uo  svuiptoma  (  iIayo  Clinie). 

The  lack  of  sueeess  of  this  operation  (i.  e.  failuro  to  afford  relief)  is  due  to 
poorly  establislied  indieationa  for  perfomiing  it. 


THE    BliADDEE^ 

0eneral  Gon&ideratlons. — The  ehief  mortalitv  in  this  class  of  operation  is 
dne  to  failni^e  of  the  kidney  after  operation.  Prevention  lies  in  the  preliTuinarv 
rxamination  and  treatinent.  The  entire  urinarv  tract  should  be  examined  by 
tho  X*ray  (strme),  If  there  is  residual  urine  this  shonld  graduallv  be  de- 
cre4i8ed  by  freipient  eatbeterization  (3  to  4  times  a  day)  extending  over  a  week 
or  so  nntil  it  has  bet*n  rmhieed  to  nil,  tbeu  a  permaneut  eatheter  should  hc* 
inserted  and  \v(*rn  2  to  :i  davs.  Bo  not  operate  nntil  the  phenolsalphoneph- 
thalein  ontput  reaches  something  over  10  to  i  Ti  per  cent.  in  two  hours'  excretion;- 

A  preliioinary  tranafnsion  in  aueuiie  or  debilitated  patienta  is  a  groat  aid  in 
belping  them  to  with8tand  operative  shock. 

*8ee  alio  Vol.  IY,  ChBp.  XIV. 

*Tliop«^  rasi^s  witli  verj  low  aerr*>tion — some  with  O  per  rpnt.  e»xc*retiou — everi  if  tbpy 
jvrvive   operation  uauftlijr  die    withiti   a   few   month«. 
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Lastlv,  tho  sliorter  tiiiie  tlmv  are  on  tbe  npeniting  table,  the  better  is  their 
chance  for  recoverv,  aH  tbiii/j:s  bein^r  e<niBidored. 

After  ajiy  bladder  operation  wlien  the  patient  is  siiffering^  miicb  pain  and  one 
is  BEre  that  the  bladder  is  empty,  the  patient  can  freqiiently  be  relieved  by  in- 
Jection  of  2  or  3  oz.  of  a  sterile  borlc  acid  solntion,  thua  raising  the  top  of  the 
bladder  away  from  the  trigone. 

Treatment  of  Cystitii. — CvstitiSj  if  preaent,  sbonid  be  snbjeeted  to  a  tbor- 
ou*fh  course  of  ti-eatiiioiit  before  proceeding  to  aiij  major  operation.  Tlu^patiiMit 
la  given  plentv  of  watcr  to  driiik.  In  addition  to  urotropin,  be  sbould  reeeivo 
medieation  for  rendering  tbe  urine  aoid,  in  ease  it  is  alkaline.  Tincture  of 
byoseyamvi9j  miniins  30  ^  every  3  to  4  bon  rs,  shonld  be  givcu  for  the  relief  of 
tenesmus,  also  deodorized  tinctnre  of  opinni  ( iji  x,  3  timea  a  dav)  if  there  is  no 
nephritis. 

CATHETERfZATION.— Diiring  the  acnte  stage  tbe  bladder  h  emptied  and 
thorougblj  irriii^ated  3  to  4  times  a  day  by  catheter.  \Vb0rea3  \vitb  tbe  patient 
standing  ereet  tbe  !owest  point  of  tbe  bladder  is  a  t  tbe  tri^L^one  and,  tberefore, 
emptving  is  most  complete  in  tbis  position,  eertain  individnals  liave  a  tendencv 
to  beeonie  faint  if  they  8tand  wbile  liaving  tbeir  bladder  wasbcd  out,  and  it  is, 
therefore,  safer  to  liave  tbeni  lie  ttat  on  tbeir  baeka*  Tbe  anterior  uretbra 
slunild  be  irrigated  tboronghly  witb  boric  aeid  solntion  or  oxycyanid  of  inev- 
curVj  1 :  5,000,  and  tbe  mcatns  shoiild  be  \viped  olT  witb  a  swab  soaked  in 
1 :  2,000  bichlorid.  The  sterile  catbeter  should  be  laid  npon  a  sterile  towel,  and 
no  part  of  tbe  eatheter  w]iidi  is  to  enter  tbe  nretbra  sbonid  be  toncbed  bv  tbe 
hands,  nuless  the  latter  are  also  sterile.  (It  is  safer  to  wear  a  pair  of  sterile 
gloves  than  to  trust  to  tbe  asepsia  of  one-s  skin.)  If  gloves  are  worn,  be  sure 
tbat  tbe  (ri^lit)  band  whic*h  is  to  pasa  the  oatbt^ter  does  not  beeonie  infected. 
Tbe  well-lnbrieiited  eatbeter  stanild  be  inserted  witb  tbe  ntinost  gentleness.  The 
opposition  ofTered  by  tbe  spbineter  sljonld  be  overeome  by  gentle^  constant 
pressnre, ' 

In  livpersensitive  individnals  10  to  20  e.  e-  of  a  2  per  cent.  novocain  soln- 
tion  niav  be  injeeted  into  tbe  nretbra  and  bladiler  preeeding  eatbeterization. 

Knlil>er,  metal,  and  glass  eatbeters  are  boiled  before  being  nsed.  Woven 
eatheters  do  not  Htand  boiling;  ufter  being  nsed,  tbev  sbonid  be  \vasbed  in  soap 
and  water,  drie<l,  and  tben  bnug  np  in  jars,  at  tbe  bc»(tojn  of  wbii4i  are  tVn*nialin 
pills. 

IRRTGATION.^After  tbe  bladder  luis  been  emptied,  an  irrigating  solntion  is 
injeeted,  If  an  irrigator  is  nsf*d,  it  sbonbi  nt^t  be  biglier  tban  1  V12  ft,  above  tbe 
patient's  bead.  Some  sorgeonii  profer  to  irrigate  \vith  a  band  avringe  (the  nsnal 
syringe  having  abont  300  c,  c,  or  S  oz.  capacitv),  stating  that  this  gives  tbem  a 
better  controh  Never  inject  more  than  150  to  300  c.  e.,  tbe  exaet  amonnt  to  be 
determined  bv  the  patient' a  sensation  ;  a3  soon  as  there  is  a  sensation  of  fnllness, 
filllng  is  stopped  and  tbe  bladder  is  allowed  to  emptv  itself.  From  tirne  to  tirne, 
the  retnrn  water  should  be  eangbt  in  a  specimen  glasa  in  order  to  see  whether  it 
is  becoming  clearer. 
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Fia.  W. — A  DouBLE  T  of  Robber  Dam  for  Holdino  a  Per- 
KfANENT  Catheter  IN  Place,  Holvs  are  ijunched  in  Jo  tho 
homontal  arnisof  the  "T":  smKll-:^iKpd  bone  or  gliiH«  rollar 
huttona  are  best  for  fantenings,  TIip  fitiuiller  arm  a  tit^htly 
cncirdt-a  tht*  catheter  just  as  it  einergea  fmni  thp  urethni. 
The  longtT  ftrm  h  eneirclea  tho  peni«  imnitxli(i,tt*ly  bebitid 
the  corona  gUndis.  The  connectini;  iirm  c  m  placed  poa- 
teriorly  coveritig  the  Treuuni. 


Some  men  fniplov  u  T  (ir  a  Y  enniiet'tion  witli  2  c<>eks,  tlie  side  opening 
being  closed  \vhile  the  bladdcr  is  l)cing  filled  and  the  inlet  from  the  irrigator 
being  elosed  \vhile  the  bliidder  is  beiiig  empticd.  Others  einplov  the  Hegar 
gkss  funnel  of  300  t\  c,  capaeitv,  having  a  nihher  tuhe  1  iiietpr  long,  conneeted 
to  the  catbcter,  The  bladder  is  washed  out  hy  alternatelj  raisiiig  and  lowering 
the  funneL 

Mljen  the  retuni  is  finallv  clear,  the  bliidder  is  filled  \vith  a  siiitable  anti- 
septie  solution  for  from  5  t<i  10  mimites,  Potassiiim  pf-rHumganatc,  oxycyauid 
of  mereurv,  and  si  Iver  ni- 
trate are  'the  favorite  siih- 
stanees.  Tho  penmingaiiate 
used  18  a  good  rerl  wine  eolor 
(about  1:5,000)^  oxycyaiiid 
of  mereiirv  iii  1 : 5,000  sohi- 
tioii,  and  sil  ver  nitrate  either 
as  irrigation  in  the  form  of 
1 :  1,000  gohition  or,  in  the 
later  stajs^es,  as  instillation  (5 
to  10  drnps  of  a  2  to  3  per 
cent.  sr>lution).  After  this, 
the  bladder  is  washed  ont 
again«  The  catheter  shoiild 
lie  withdrawn  8lo\vly  with 
tbe  irrigatioii  ibnving  so  as  to  irrigate  the  iirethra  as  it  coiiies  oiit. 

Warm  sitz  batba  and  bot  packs  also  afford  tbe  patient  a  great  deal  of  relief. 

In  verv  bad  easea  of  c^stitis,  it  i3  preferable  to  establiab  suprapnbic  or 
periiieal  drainage  rather  tlian  to  emplov  a  permanent  eatbeter,  Undrr  sueh  cir* 
cumetanees,  if  tbe  hitter  is  used,  it  nuiv  givo  rise  to  an  orchitia,  or  to  deeubitus 
of  the  neck  of  tbe  bladder  or  the  iirethra,  wbich  \vil!  caiise  strictnre  later  on. 

PKKMANENT  CATHETKH.— A  permane!it  eatheter  Tiiav  convenientlv  be  held 
in  place  by  snitable  strips  of  adbesive  plaster,  or  by  nsing  a  T-shaped  nib- 
ber  contrivance  made  of  nibber  dam  with  collar  biittons  in  the  boles  (Fig. 
16)*  It  is  more  cornfortable  to  pbig  iip  the  catheter  and  to  allow  the  hladder  to 
l>e  nearly  emptied  everv  3  or  4  houra,  than  to  allow  a  coustant  eseape  of  tirine. 
Tho  presence  of  an  ounee  or  2  of  fliiid  in  the  bladder  kcepa  the  top  of  the  bbid- 
der  from  pressing  down  npon  the  catheter  projecting  throiigh  the  trigone  and 
from  eatising  pain  by  this  presaiire.  The  peririanent  eathetcr  ghonld  I>e  ehanged 
onee  everv  4  or  5  davs,  to  avoid  incruatations.  If  tbere  is  any  doiibt  as  to  its 
pateney,  tlie  qnestion  oan  be  cleared  np  by  tho  injection  of  a  little  fluid  into  the 
hhidder. 

In  the  presence  of  peri-iirethral  infeetion,  it  is  hetter  to  establish  suprapnbic 
drainage  than  to  emplov  a  permanent  catheter. 

Snprapobic   ?rci8tatectomyJ — Whi]e  primarv^  autnre  of  the  bladder  after 

*8€«i  Biso  Vol.  IV,  Chap.  XIV. 
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Miprapubic  prostatectomj  is  an  ideal  procedure,  it  is  risky.  A  uuinbcr  of  opera- 
tors  repo  rt  having  to  re-open  thc  bUiddcr  for  hemorrhage  or  tbe  renioval  of  large 
Ax>ts,  Pritnarv  siitiire  iiiust  nevt^r  he  performed  in  tlit*  preseiiee  of  cvstitis. 
lIeiiiorrlm*2:c  is  eontrollcd  by  packiiig  dowii  on  tbe  inueuiis  ineinbrune  overlving 
tlie  emptv  bed  of  .the  prostate,  the  end  of  the  ganze  strip  being  led  oiit  through 
tbe  suprapubic  woiind. 

Tbe  2-stage  operation  is  thc  metbod  of  dioiee  \vitb  most  operators,  After 
the  preliniinarv  apeiiiiig  in  a  2-8tago  prostateetomj,  tbe  diffieultv  of  nrination 
mav  entirelv  siibside  so  that  the  patient  is  uiiwilling  to  nndergo  tbe  socond  stage 
of  tbe  operation. 

Witbin  3  or  4  dava  after  operation,  tbe  large  tube  is  eschanged  for  a  smaller 
ouCj  which  is  inserted  within  it  before  tbe  larger  one  is  witbdra\vn.  Tbis  in- 
snres  proper  position  of  tbe  j^nialler  tube  and  eanses  tbe  patient  nivuOi  less  pain 
tban  witbdrawal  and  subseipient  insertion.  Tbe  snprapnbic  fistula  closes  more 
quickly  if  the  opening  in  the  bladder  bas  been  made  aa  bigh  np  as  possible,  so 
that  nrlne  does  not  eaeape  nutil  several  onnces  have  colleeted  in  tlie  bladder. 
As  tbe  fistula  narrowSj  the  patient  begins  to  pasa  urine  by  tbe  uretbra,  and  as 
the  amonnt  eseaping  in  front  diminishcs,  the  amonnt  natnrallv  paased  iuereases. 
A  pernianent  eatlieter  hastens  closnre  of  thc  fistula.  Tbe  use  of  a  urinal  applied 
to  tbe  skin  around  thc  šuprapnbie  fistiiUi  bas  been  referred  to  above. 

It  is  important  to  watch  the  lddney  fiinction  of  the  patienta.  Their  fluida 
sbould  be  forced^  and  thej  sbould  reeeive  7  Vir  gi*-  **f  urotropin  5  tiines  a  day. 
At  Ieayt  1,500  c.  c.  of  urine  sbould  be  pas&ed  per  dav.  Often  it  is  impossible 
to  teli  exactly  how  nivieb  bas  been  passed,  beeause  so  niueb  eseapes  into  the 
dressing.  Under  tbese  cirenmstanees  the  patient*s  tongue  is  an  excellent  gnide ; 
if  it  IS  nioist,  the  patient  is  getting  eiiough  fluid ;  if  it  is  drv^  fluid  sbould  be 
forced  (see  Treatment  of  Uremia), 

Proper  preliniinarv  treatment  (gradual  diminution  of  the  rcsidual  urine, 
etc.)  is  the  best  method  for  preventing  anuria. 

LATE  RESULTS  AFTER  SUPRAPUBIC  PROSTATECTOMT. — There  mav  be  a 
slight  amount  of  residual  urine  due  to  atony  of  tbe  bladder.  Ineontinence 
usuallv  indicates  that  tbe  operator  has  gone  too  far  dowii  in  the  urethra  wben 
sbelling  out  tbe  prostate,  and  haa  injured  tbe  spbineter  of  tbe  bladder.  As  to 
sexnal  potenc  v,  if  the  operation  is  propcrly  done,  it  rcmains  ahout  tbe  same 
as  before.  In  other  words,  if  it  has  been  present  before  operation,  it  usuallj  is 
present  after.  If  it  has  been  absent  before  operation,  it  is  not  as  a  rule  re- 
gained.  Fre<iuenej  of  urination  mav  last  for  months^ — it  is  tbe  last  svniptom  to 
disappenr. 

Perineal  Prostatectomy,— See  Vol  TV,  Ohap.  XIV. 

l^reatment  of  Stone. — If  a  atone  ia  present  and  there  is  no  cvstitig  or  en- 
largenient  of  the  prostate,  it  mav  be  possible  to  erusb  it  (titholapaxy),  If.  on 
the  other  h  and,  a  cvstitis  or  an  enlarged  prostate  is  present,  tbe  latter  condition 
sbould  be  treatcd  regardless  of  tbe  stone,  wbieb  sbould  be  rernoved  incidentallv 
when  tbe  bladder  is  opened  in  tbe  course  of  events.    If  the  stone  is  too  large  for 
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crtishiiig  aiid  tbere  is  no  cvstitis  or  etiliir^e<l  prostate,  priiiuirj  closure  of  the 
b!a*Wer  luav  be  perfonned  after  its  reiiifiviiL 

Aftcr  l[tfiulapiixy  the  urine  for  the  tirat  da  v  or  two  often  coutains  fine  sand 
and  some  blood.  Thcre  niav  ha  a  biiminp;  sensation  in  the  iiretlira,  Ahvays 
examine  with  a  cjstoseopc  to  inakc  surc  that  no  fra^i^iients  havc  bcen  left  be- 
hind. 

After  suprapuhic  cijMoknuj/  for  rsfone,  in  the  ahaenec  of  infoction,  a  primarv 
closnre  of  the  hladder  iiiay  be  niade.  If  the  patient  ia  ablc  to  void  spon- 
taneouslj^  it  is  umiecessarj  to  insert  a  permanent  catheter.  In  the  prescnce  of 
infection  the  hladder  woimd  must  bc  left  open  and  allowed  to  close  by  BCcondary 
intention. 

After  any  operation  for  stone  the  patient  shonld  be  instrueted  to  imdergo  a 
prolonged  coiirse  of  active  exercise  combincd  with  the  drinking  of  plenty  of 
fluid  to  prevent  re-forniatron  of  ealcnli. 

Ecsection  of  the  Bladder  for  TumorJ — What  has  been  said  aboiit  preliminary 
tr<»atment  need  not  be  repeated  hcre.  In  the  presenee  of  a  tumor,  do  not  erapty 
the  bladder  eompletolv,  beenuse  this  canscs  blecdinir- 

After  operationj  if  hemorrbaji»e  is  not  eontrolled  by  hot  saline  irrigatton  plus 
complcte  emptviug  of  the  hladder,  it  niay  ho  necessary  to  re-open  the  wound 
and  pack.  The  ful^iiration  treatment  for  bladder  tumors  is  given  in  the  spe- 
ci al  seetion  on  this  subjeet, 

Certain  surireons  l>elieve  that  implantation  of  the  iireters  into  the  bladder 
rcsults  in  hydronephro8iH  witli  extinction  of  kidnev  function  within  3  years 
after  operation. 

Operation  for  Ex8trophy  of  the  Bladder.^ — ^Any  operation  for  thia  tsondition 
coiisists  in  plastic  work  upon  infected  tissue.  There  mav  be  retention  necessi- 
tating  re-opening  of  the  vvound.  There  mav  bc  marginal  necrogis  of  flaps,  or 
ciitting  through  the  stitches.  The  most  serupulous  and  freqiicnt  cleansing  mav 
not  prevent  the  occurrence  of  eczema,  A  tirinal  must  be  worn  because  of  the 
incontinence,  whieh  in  ahnost  never  curcd,  Of  the  various  operatioua  devised 
for  tbis  condition,  Sonnenburg*B  implantation  of  the  ureters  into  the  urethra 
ac^ms  to  be  the  most  neiisible  (providing  a  urethra  exists). 

Transplantation  of  tlie  trigone  or  the  ureters  into  the  giit  or  into  tlic  skin  of 
the  back  gives  riso,  uitbin  a  few  months,  if  not  sooner,  to  an  aaeending  infec- 
tion and  a  fatal  pyelonephritiw. 
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THE    tmUTHEA 

Eztemal  irrethrotomy.''' — As  a  rule,  a  permanent  catheter  is  not  necessarv. 
In  the  pre.sence  of  cvstitis,  howeverj  the  permanent  catlieter  may  be  used. and 
may  l>e  brought  out  thnnigh  the  perineal  w(mnd.  Ketrograde  soiinding  is  rarelj 
m?coftsary.     In  časen  wlierf'  tbis  is  speciallv  indieated,  the  inncr  end  of  a  per- 

*Sei*  alBo  VoL  l\\  Chnp.  XIV. 
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nifineiit  soimd  left  in  the  urethra  maj  be  brouglit  oiit  throiigh  a  siiprapubic 
woim(l.  Tli  18  facilitates  the  drawing  throiigh  of  a  second  instniment,  wben  the 
pfopor  tirne  čouies,  bv  attacbing  the  latter  to  the  end  of  tlie  fontier.  Svsteiiiatic 
souuding  iiuist  bc  kept  np  for  nioiiths  and  ycars  following  eitlier  interna  I  or 
external  nrethrotoniv  to  prevent  the  recnrrence  of  stricture. 

(This  is  by  no  means  true  of  ali  cases.  Many  are  cured  hy  operatiou.- — 
Editon) 

THE    PENIS'  ^g 

PMmosis  Operations. — After  eirenirieision  in  infants,  ali  that  is  neeessarv 
is  a  libcral  applieation  of  sterile  horic*  aeid  ointment  on  a  pie(*c  of  ganze,  to  bc 
renewed  after  eacli  nrination.  If  there  is  any  infectioii,  miiltiple  incisions 
shiiulJ  promptlv  be  niade  to  relicve  tenaion,  becaiise  the  skin  in  thia  region  is 
partienlarlv  apt  to  imdergo  neerosis  in  voung  children  (it  ia  not  nncommon  to 
see  the  skin  of  the  scrotum  slough  away  after  an  ervsipelas,  leaving  tbe  testes 
expo8ed).  M 

ITemorrhage  mav  oecur  from  tho  arterv  of  the  frennm.    It  nsnallj  leads  to 
suljcntancNJiis  inhltratioii,     The  Avound  shoiild  be  re-npened  and  the  arterv  tied; 
it  is  better  not  to  close  it  for  fear  of  possible  infection;  rather  pack  it  lightly    ■ 
with  a  bit  of  gauze. 

In  adults,  one  raust  giiard  against  erections  bv  forbidding  alcohol  or  highly 
spiced  foods;  the  bowels  ninst  be  kept  open;  the  patients  should  slccp  upon 
their  sides,  not  on  thcir  bac^ks,  and  should  be  given  sedati  ves.  An  ice-cold  sitz 
bath  is  exeellent  in  easo  dangcr  tbreatens. 

After  cirenmeision  in  adults  a  convenient  \vay  of  protecting  the  wound  is 
to  leave  the  ends  of  the  internipted  autures  long,  and,  by  means  of  these,  to  tie 
a  small  roll  of  ganze  direetlv  over  the  ineision.  If  the  prepuce  bas  simply  becn 
spIit,  subserpient  sinal!  plasticB  improve  the  cosmetie  ^ffect  bv  rednciug  the  size 
of  the  rediindant  flaps. 

Ampatation  af  the  Penii.^ — Hemorrhage  from  the  stnnips  of  the  corpora 
cavernosa  inav  not  yic!d  to  eompression.  Coagnlin-fonio  or  thrombokinaae 
sbould  bo  tried  before  reaorting  to  beraostatic  eiitiire, 

RECUHRENCE  OP  TUMOR  AFTER  AMPUTATION,— If  the  ingninal  glands 
have  not  bren  renioved  at  the  tirne  of  operation  for  tumor  (usually  carcinoma), 
tbey  become  the  seat  of  rapid]y  growing  8eeondary  deposits  within  a  few  week8. 

PREVENTION  OF  ECZEMA,~If  thc  stump  of  the  penis  lies  in  front  of  tho 
scrotnm,  faihire  to  wash  the  latter  after  eaeh  nrination  qiiickly  leads  to  eezema. 
If  the  urethra  opens  upon  the  perineuin  behind  the  scrotum,  simplj  raising  the 
latter  at  nrination  will  prevent  its  becoming  soiled. 

*Se6  also  VoL  V^  Chap.  H, 
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I  THE    SOEOTUM'  1 

Ckneral  Considerations.— ^nEMORKllAGE,— The  blood  permeates  the  meehes 
of  the  tuuse  ci^llular  tii^sue  and  then  cluts;  its  reaorption  ia  a  iriatter  of  weeka 
or  even  montLs. 

INFECTION, — In  the  presence  of  a  iiioderate  iiifeetion,  an  adhesive  plaster 
bridge  siipports  tho  Hcrotuin,  tr>  whicli  an  ice  Img  .shoiild  1:»€  applied. 

Suppiiratioii  iianally  subsidea  after  free  (lrainaf2;o  is  eatablUhetl.  Where  the 
skin  has  sloiighed  a\vaj,  ieavini^  a  considerable  dcfect,  there  is  rarely  lack  of 
sufticient  material  for  plastic  closnre. 

The  skin  o  ver  tho  jijtenitab  i  a  more  siiaf^eptible  to  tincture  of  iodiii  than  that  any- 
where  eise  exroptinjr  tht^  e.velids;  henoe,  it  is  preferal:>le  to  rleanae  the  pa  rta  with  soap 
and  water  axi<!  thori  alcohol  nntl  other  (p  rov  i  ded  the  pa  t  i  en  t  is  under  narcosis).  For 
sterilizatron  of  the  skiii  hefore  operating  undcr  lof*al  aiieathesia,  tincture  of  iodin  well 
dtluted  with  ak-ohol  may  he  useil,  provided  tho  sarplus  iodin  ia  wa8b'^d  off  as  aoon  as 
the  operntioii  luis  been  completed. 

Hydrocele  Operations. — The  most  satisfactorj  and  the  most  tedious  opera- 
tion  for  hvdroeele  is  the  voii  Bergmann  operation.  The  Winkelmaiiii  or  bottle 
operation  has  not  given  the  results* 

Atrophv  has  folh>wed  injiirv  of  tjie  vessels, 

Varicocele  Operations. — Tlie  high  iiicision  is  generallj  used  in  varicocele 
operations,  If  the  operation  is  properlj  done,  there  shonld  be  iio  complications. 
I.igatiire  of  the  vas  deferens  and  retraction  of  divided  veasels  occur  only  in  the 
baudsi  of  the  ignorant  or  reckless, 

Castration. — The  prognosis  after  removal  of  testicular  teratomata  is  ex- 
tremelv  grave.  By  the  tiine  these  tiiinora  heeonic  hirge  enongh  to  attrnet  atten- 
tion — their  growth  being  the  reBiilt  of  sarconiatous  change  in  the  eonncttivc- 
tissiie  portion« — nietastaHes  are  nsnallv  present  in  the  aortie  Ivniph-nodes  and 
in  tlie  liings,  Loeal  removal  is,  therefore,  a  purelv  palliative  measnre.  Tho 
re^esgion  of  ahdomiiia!  deposits  fol!owing  treatnient  vvith  Colev^s  Hnid  is  so 
extremely  rare  tlnit  it  h  of  prnetieallv  no  prognostie  signlfieance;  hovvever,  the 
patientB  shoiild  be  given  the  benefit  of  the  doubt  and  ahotild  snbjeet  themselves 
to  the  C\>lev  treatment* 

After  ea^tratiun  for  tiiben^uhigis,  tlie  patient  shouid  receive  the  cu9tomary 
hjgienic  treatmcnt  appropriate  for  al!  fonns  of  thia  disease. 

0YKEOOLOaiCAI.   OPEBATIONS 

Flastic  Operations  upon  the  Vagina.- — IM^IEDIATE  CABB. — After  perineor- 
rhaphy  some  gvnecologista  tied  the  legs  together  juat  above  the  knees.  Thia 
is  no  longer  done,  Catheterization,  if  the  patient  ia  able  to  void,  is  also  nn- 
n€!caksary,  provided  t!ie  parts  are  gentlv  irrigated  with  plain  sterile  water  after 
each  nrination.     Manv  operators  insert  strips  of  cervical  and  vaginal  ganze 

»Sec  also  Val.  V,  Chap.  L 
•  Ibid.,  Chap.  X. 
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wliieli  are  removed  on  tlie  f<mrtli  dav.  Thig  is  alsu  n  uiinor  poinL  Unless  there 
is  a  tendencj  tt)  oozing,  thc  patieiitg  do  jiist  as  well  with<Kit  the  gaiuc-  lii  tlje 
iisiial  eour^e  i»f  eveiits,  thc  b()wcl.s  are  iiKived  bv  a  mi  Id  laxiitive  iipnii  the  fourth 
dav  after  aperation.  It  is  well  to  aofteu  tlie  stmds  \vith  a  preliitiiiiarv  eiiema  of 
oil  or  soapir5iids,  The  perinea!  stitcliea  are  uaimlly  removed  on  the  sixth  day. 
Silkwonii-giit  ciits  into  the  tissiie  less  than  silk  and  stili  le^s  than  chromic  nut. 
The  patient^  are  not  a!lo%ved  to  get  np  nntil  the  fonrtoenth  dav.  After  opera- 
tions  for  eomplete  prolapse  thev  tihonld  stav  in  bed  from  18  to  21  davs. 

Heniorrhage  from  the  vvoiiud  i  h  heat  controlled  by  eantionslj  esposing  the 
srmrec  of  hleedini^,  renioviiig  sevenil  stitelies  if  nceessarv  (the  speeiila  or  re- 
tractors  should  be  verv  gentlv  manipulated),  and  passing  a  hemostatic  snture. 
Exceptionallj  it  mav  be  neeessarv  to  give  aii  anestlietic  if  the  source  of  bleeding 
lics  in  the  depths  of  the  wound. 

Infeetion  is  verv  rare,  and  ean  nsnallv  be  traeed  to  contact  of  Biitnre  ma- 
terial \vith  the  aniis,  %vhich  haa  heeome  exposed  in  thc  conrse  of  thc  operation. 
Infeetion  is  especiallj  apt  to  happen  if  feces,  or  part  of  the  last  enema  the  pa- 
tient  receives,  eseape  %vhile  she  is  iinder  aneathesia.  (If  the  intestinal  tract  haa 
been  emptied  by  a  good  dose  of  castor  oil  there  is  nmch  lesa  likelihood  of  invol- 
untarv  defecation  diiring  the  indnetion  of  anesthesia  than  where  salte  and 
enemata  have  been  eniploved.)  Infeetion  is  also  kno\vn  to  follow  inadvertent 
penetration  into  the  reetmn  hy  one  of  the  deep  sntnres. 

LATE  RE81TLTS.— In  wornen  who  have  passed  the  menopanse  the  triangle 
of  deniidation  nniat  he  very  exten9ive,  so  that  onlv  a  narrow  canal,  snfficicnt  for 
eseape  of  seeretions,  is  left  at  the  eompletioii  of  tlie  wonnd's  repain 

With  the  pos8ibility  of  a  fntiire  pregnanev,  the  triangle  of  denudation 
should  be  less,  and  tlie  ne\vly  ereatcd  perincal  body  is  not  so  massivc. 

Bladder  Suture,^— A  pernmnent  eatheter  of  tliePezzer  type(page  2r>)  should 
be  worn  from  5  to  7  davs,  (With  the  repa  i  red  wonnd  elose  to  the  trigone^  it  is 
preferahie  to  nse  a  simple  rnbher  eatheter  retained  by  adhesive  strips/)  The 
anionnt  of  nrine  draiiied  should  he  eolieeted  onee  an  hour  aud  eharted.  The 
reeeptacle  into  whieh  the  eatheter  is  drained  should  be  emptied  everv  hour.  By 
thia  mcthod  there  is  less  likelihood  of  overlooking  faihire  of  the  eatheter  to 
drain.  Should  stoppage  oecuTj  gently  insert  the  eatheter  a  little  deeper,  and  if 
no  urine  flows,  withdraw  it  a  little.  If  there  is  stili  no  result,  make  sure  that 
the  eatheter  is  uot  bloeked,  by  injeetiug  a  small  aninunt  (1  oz.)  of  sterile  water. 
Stoppage  is  generallv  eaused  hy  the  catheter's  slippiug  ont  a  little  too  far,  or  by 
plugging  of  its  eye  witli  a  elot  or  nuiens. 

Kepair  of  Vesicovaginal  Fistula.— If  the  attempt  at  repair  has  not  been  snc- 
cessfuh  wait  until  healing  has  finiahed  l>eforo  doing  an>"thing  fnrther. 

Kepair  of  TJreterova^nal  Fistula, — To  repair  a  ureterovaginal  fistula,  it  is 
necessary  to  go  in  from  above,  expo8e  the  ureter,  free  and  re-inrplant  it  iuto  the 
b!ad<ler/-     The  eliief  danger  lies  in  stenoais  of  the  ureter;  hence,  the  patient 

^^e  also  Vol.  V,  Chap.  X 

'See  also  page  131. 
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sbonld  not  be  disehar^eJ  initil  \iiriMua  tt^stn  have  beeii  madc  to  ascertain  the  ex- 
aet  coinlition  of  pateiifv  (iirctoral  catlieterizatioii,  iiijection  of  silver  salts 
uuiler  tlie  X-ray,  imligo-earniiii  test,  etc). 

Treatment  of  Pelvic  Exudate**~In  aciite  inflamrnatorv  conditioiis  of  the  fe- 

male  pelvic  viseera,  t\w  treatment  eoiiaists  in  rest  and  applieatioii  of  ice-bags. 

The  bowels  are  not  dit^tnrlicd  during  the  first  few  stonnv  days;  relief  frora  dis- 

teutirm  ia  obtaiiied  hy  nieaiis  of  tnrpentine  stapes  and  the  reetal  tube.     Later 

on,  as  the  acnte  svmptoms  subsiile,  eneiiiata  are  emplojcd, 

I        llnt  dnnehes  shoiiJd  l>e  given  twice  a  dav.  I 

Wben  the  temperature  haa  reaelied  nnrriial  and  tho  peritoneal  s>Tnptom3 

have  subsided,  baking  mav  he  tentativelv  tricd.     There  should  be  150^  to  200 '^ 

drv  heat  applied  to  the  entire  ahdoinen  for  10  to  20  minutcs.     Ilighcr  tem* 

iperatiires  are  only  eniployed  when  speeial  precautions  are  taken  for  drvin^  the 

labdoniinal  skin,  such  aa  eovcrinji^  it  with  gauze  or  bags  of  anhjdric  ealcium 

Pchhirid.     In  sume  instanees  this  is  folknved  by  a  reaction  of  102'^  or  10;l°. 

Should  this  occrur,  it  is  weil  to  wait  a  few  davs  hefore  trving  the  hent  nppliea- 

tions  airain.     If  no  reaction  ot*(*iirs,  the  heat  »hoiild  be  adtninistfred  everv  day. 

Treatment  of  Pelvic  Abacess-^—lf  a   snlitarv   snppurative   fo<ni8   bas   boen 

drained,  the  after-course  ahould  prove  micventfnl.     The  rnbber  drainage  tubo 

||iuiy  1k^  renioved  a  t  the  end  of  a  week  or  10  davs  (or  oven  aooner  if  there  are  auv 

signs  of  ita  causing  dcenhitiis  of  the  rectovagiiial  septnui).     Doiidiea  and  irri- 

gation  keep  the  parts  clean. 

If  undrained  residual  ahaeeasea  peraist,  the  fever  will  eontinue,  and  every 
etfort  abould  be  mado  to  open  and  drnin  from  below.  If  this  is  nnsiieeessfub 
Irv  to  establish  extraperitoneal  draiiuige  thrc^ugh  an  iiicision  parailel  to 
Poupart'3  ligameut.  As  a  last  resort,  it  may  be  necessarv  to  go  iu  from  above 
and  extirpate  the  diseased  fallopian  tiibes^  whieh  usuallv  rcnistitute  the  soiirce 
of  infection*  One  must  be  careful  to  wall  otf  the  general  peritoneal  cavity  with 
gauzc  duriiig  the  operation  and  to  establish  free  vaginal  drainage  at  its  comple- 
tioiL 

Where  vaginal  dnnnage  of  a  pelvic  ahsceaa  bas  heen  established  and  where 
the  purulent  dischargc  continues  over  a  loug  period  of  tirne,  it  usuallv  indicates 
that  the  diseaaed  mucoua  membrane  of  a  pyoaalpinx  is  in  dircet  conimunication 
\rith  the  drained  area  and  is  responsible  for  the  persisteneo  of  snppuration.  If 
the  patient  is  losing  grouiid,  one  should  not  wait  too  long  before  going  in  from 
above  and  rcmoving  the  diseased  adnexa. 

Ctirettage  of  the  Non-preg:nant  Utenis, — ^ Vaginal  gnu?:e  is  removed  on  the 
first  day  and  eervical  on  tiie  t^e(*ond  after  operation.  Many  aurgeona,  hoiveverj 
U8C  no  gatize.    The  patient  gets  up  from  the  eeventh  to  the  tenth  dav. 

Curettage  for  Betained  Membranea  and  Flacenta.— Exeept  for  a  daily  vagi- 
nal douehe  of  niild  antiseptit*  suhition,  the  tiuieter  the  patient  stays  and  the  lesa 
abc  h  interfered  with,  the  butter*     Perforation  of  the  soft  uterine  \vall  with  a 
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curet  i»  not  uii  iiifrequent  acciileiit  As  a  inatter  uf  coiirsCj  do  m>t  irrigiitc 
afti^r  this  aovidetit.  If  the  tear  is  situill  a  ud  therc  are  no  syinptoms  of  shock 
ov  of  liruiorrhaijc,  the  sll^f^e^ln  sliould  inaiutain  u  iriasterlv  inactivity.  As  a 
riilp,  tlio  patinit  makcs  au  uneveutful  roeoverv.  If  therc  are  .sviiiptuiua  uf  iii- 
teriuil  liniHirrhaji^c,  or  if  a  loop  of  gtit  luis  heeij  pnlled  dimni  aiid  iiijureJ,  or  if 
t!it»  utenis  i«  badlv  infected,  it  is  safcr  to  perforui  immediate  laparotomv  and 
repair  the  dainage  (see  Pastopcrative  Operations). 

If  tieniorrhage  perisitits  after  eiirettage  of  tho  uterus,  it  usuallv  indit!ate3  the 
piT8enc*e  of  material  whieh  has  escaped  renioval.  Besides  evaftiation  of  thi? 
litem«,  hot  irri^atitms  (lliJ'"  F,  I  of  lujrinal  saliiie»  or  of  TiO  per  eoiit.  aleohol,  or 
of  2  per  eeiit,  acetic  aeid  (2  tahlespooiifiils  «jf  viiie^jar  to  a  (juart  of  hot  water) 
are  excel]ent  hemostatics.  Krgot  or  pitiiitriii  stinnilate  iiterine  contractions. 
Pack  only  as  a  last  resort.  Paekiiigs  should  never  remain  in  longer  than  24 
hourij  after  insertion  for  hemorrhage  iu  a  piicrperal  nterns  (eiirettage).  Oeea- 
sionallv  casea  occiir  in  whicli  aH  conservative  measures  fail,  and  Ugation  of  the 
nntrient  arteries  (ovarianj  uterine)  or  hjsterectomj  (vaginal,  abdominal)  mnst 
he  resorted  to. 

Treatmeat  of  Puerperal  Sepsia. — Should  cliilla  and  fever  persist  after  the 
utema  has  been  emptied,  hjaterectoniy  is  advocated  hv  some  men  for  the  follow- 
in^  reasons:  Tii  some  of  the  fatal  eases  of  pnerjieral  sepsis,  throinhi  have  been 
fomid  exten(iing  froni  the  nterine  veiii  aloiig  the  iliacs  and  iiiferior  vena  cava 
to  the  heart.  In  other  cases  the  veins  have  been  entirelv  free  and  the  spread 
has  heen  bv  the  Ivmphaties.  In  the  preseiice  of  Ivniphatic  involvement  and  in 
some  of  the  earlj  easee  of  venous  thronibosis,  extirpation  of  the  diseascd  veins, 
phis  removal  of  the  nterus,  has  heen  follovved  h  v  reeoverv.  Clinicall^,  it  is  im- 
possihle  to  distingiiish  hetween  the  cases  of  Ivmphatie  and  venons  involvement. 
The  treatmcnt  of  this  subjeet  is  fullv  covered  by  the  remarks  applving  to  post- 
partum  in  Vol  IV,  C hap.  XV. 

In  those  eases  coniing  to  the  siirgeon  late,  where  an  ahseess  has  already 
formed  near  the  iitenis.  the  patient  has  practieallv  enred  herself,  The  condi- 
tion  is  nsuallv  loealized  and  ali  that  remains  is  to  drain  the  abscess. 

VagiBal  Hysterectomy*« — general  CONSIDERATIONS.— Tn  the  hands  of 
anv  exeept  the  verv  expert,  heraorrhage  is  surelv  the  greatest  danger  threaten- 
ing  the  patient  after  this  operation.  It  has  repeatedlv  oceurred  that  blood-ves- 
sels  have  been  divided  and  have  retracted  into  the  abdominal  cavitv  withoiit  the 
operator'«  know]edge.  The  poor  rpialitj  of  the  patient\s  pnlse  being  attribiited 
to  poštopcrative  shock,  the  nsnal  stimnlation  was  tlien  institiited  \vithont  effect, 
and  either  the  hemorrhage  was  never  dijscovered  (iiiitil  antopsj)  or  its  presence 
wa8  realized  too  late,  Reeognizing  this  danger,  the  habit  now  is  to  piill  do\\Ti 
the  stnnips  of  the  broatl  ligament  on  either  side,  fastening  them  to  tlie  vaginal 
edge,  and  to  elosc  the  peritoneal  cavitv,  thns  leaviug  the  stnmps  ontaide  of  the 
peritonenm  in  either  angle  of  the  vaginal  wonnd.  The  ligatnres  on  the  stnmp 
are  left  long  so  that  in  čase  anv  Vleeding  occurs,  thev  may  he  used  as  tractora 

'See  also  Vol.  V,  Chap.  XI 11. 
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to  expose  the  suurcu  of  tnjiible.  FiirtJieruiarc,  tlie  principle  of  makiiig  the 
broad  lipiuieiit  sliimpa  extniperitoiiea]  is  a  giiod  one  for  the  reasoii  that  it 
leaves  no  raw  siirfaccs  within  tho  peritoiical  cavity. 

Shotild  iijtnip<_'ritttiR'iil  hcmorrlia^u  ui^nir,  a  laparotouiv  Tmust  iniinediately 
be  done.  Aleaiiwliilo  mnc*li  lo.ss  rif  lilocjd  inav  bo  pivventtMl  |jy  niainitil  coinprea- 
Sion  of  the  aorta  agaiiist  the  hiiubar  purtitni  of  ihu  spiiial  cohimii  \vhile  the 
patieiit  IS  heiiip;  anesthctizivi. 

If  sjlk  has  heeii  iis^d  f^r  ligatitre«  tho^^e  \vhieh  are  visible  in  the  wound 
sbould  be  removed  on  the  thirticth  dav  (the  patient  goes  home  under  ordinary 
circumstancef?  on  the  sixteenth  dav),  fvr,  if  thev  are  not  loose  by  that  tirne,  thev 
mav  be  taken  out  3  \veeks  later.  Diiring  tlie  tirat  few  davs  aftcr  operation,  if 
the  patient  doea  not  void  her  nrine,  she  should  be  eatheterizcd  evcrj  5  hours. 

INJUKIES  TO  THE  URETER.— A.  The  nreter  may  be  cnt.  Longitudinal 
ctits  do  not  gape  the  way  oblicpie  or  transverse  ones  do.  If  the  wonnd  is  reeog- 
ni/.ed  at  the  tirne  it  is  inflictcJ,  it  niav  be  pnssiblo  to  repair  it  \vith  fine  siitnres 
of  silk  simihtr  to  tlujse  nsed  bv  riiiTol  in  suturing  blood-vessels.  If  drained 
with  nibher  dam,  the  woiind  niav  eventiui]Iy  elose  of  itself.  The  evils  of  gauze 
drairiage  have  alreadv  been  ennmerated.^  If  a  tistula  peraists,  it  is  repaired  at 
a  seeoudary  opera  t  ion. 

B.  If  the  uretcr  bas  been  ligated  aiid  the  opposite  bidnev  is  adeqiiately 
secreting,  the  injury  generallv  esrapes  atteiition  until  sccondary  local  symptom3 
develop  on  the  obstmeted  si  Je — a  matter  of  week8  or  months.  If  one  or  both 
iiniters  have  bet?n  ol>sfnicted,  svinptams  of  snppre^ision  wi]l  call  attention  to 
thiš  faet.  Obstniction  to  the  nreteral  cathetcr  will  bo  fonnd  close  to  the  hlad- 
ilen The  eondition  demaiids  iinniediate  exposiire  and  relief  of  the  obstniction 
either  per  vaginam  or  by  the  abdominal  ronte.  In  rare  instanees  the  aeeidental 
ligature  of  the  nreter  is  either  rerognizcd  or  snspectcd  at  the  timo  it  ocen  rs ;  in 
the  ahnence  of  svniptonia  nf  snp^preHsi<>n,  it  is  safer  to  \vait  as  long  as  3  to  7  davs 
bcfore  attempting  to  relievo  obstrnetion,  bccause,  whilo  this  does  not  niaterially 
daiuage  the  kidnev,  it  affords  the  patient  tirne  for  a  partial  recovery  from  the 
first  operation. 

C-  The  nreter  niav  be  crnshed  by  clanips  or  hemostats,  causing  necrosis  of 
tts  wall  and  slonghing  at  the  end  of  a  week  or  10  davs*  (For  closnre  of  a  fistula 
see  Gyn€»eoIogical  OperationB  and  Postoperative  Operations.) 

INJUKIES  TO  THE  BLADDER. — Bladder  iiijuries  shonld  be  repaired  at  the 
t  ime  they  are  made.  The  siibject  of  permanent  eathcter  after  suture  of  the 
bladder  bas  alreadv  bein  diseussecb 

VAGIN  AL  HYSTERECTOMY  FOR  CARCTNOMA.*— The  advocates  for  this  oper- 

iition  elaim  that  the  late  resnlts  are  eqiially  as  good  as  those  performed  by 

be  aMominal  ronte,  w]iile  the  initnediate  postopnrative  mortalitv  is  nnidi  less. 

In  the  bands  of  Wei*theini  hiniself.  ninrtalitv  after  tho  abdominal  hystereet«iniy 

for  eareinonia  is  10  per  eent.,  in  the  baiids  of  others  ID  per  cent,  while  that 

•8i*i»  pp,   120127. 
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after  vaginal  hyaterectoiny  for  the  same  nialadv  varies  betweeD  5  per  cent.  and 
10  per  teiit. 

Kowadays  great  stress  is  laid  iipon  the  prophylactic  X-ray  treatraent  after 
hystcrectomy  for  carcinoma, 

Lo€al  reeiiiTeiiecs  in  the  vaginal  wa]l  shnuld  be  widely  excised  withont  fiir- 
ther  delay.  Caaes  are  on  record  where  this  has  becii  done  2  or  cven  3  times, 
eadi  Tiodule  with  the  tissiie  aronnd  it  Ijcih^'  reinoved  as  soon  as  diseovered.  The 
patients  finallv  rcmained  welL  I^iramctrial  rcciirrences  are  more  frequent; 
their  operabilitv  can  bc  detennined  onlv  by  exploration, 

Treatmeat  of  Inoperable  Cases  of  Carcinoma, — Sk^nghing  of  the  growtbs  mav 
be  cf>iitr<illed  by  application  of  thu  aetiial  eaiiterv^  iising  woodcn  speciila  to  pre* 
veot  scorching  the  healthv  vaginal  mueoiis  membrane, 

Acetone  applieations  are  made  in  the  fo]lowing  nianner:  With  the  patient 
in  Trcndelenbiirg's  position^  throiigh  a  Fergnson's  glass  spG<?iibim,  held  firnily 
in  croiitact  with  the  growth,  pure  aeetoiie  is  poiired  in  and  left  in  contac-t  with 
the  growth  for  severa!  minutes.  The  speculum  is  now  tipped^  and  the  acetone  is 
alIowed  to  run  oiit.  The  interior  of  tiie  speenlum  and  the  surface  of  the  gro\^i:h 
are  thoroughlv  dricd  before  its  withdrawal.  In  shortj  every  precantion  is  taken 
against  injnrv  to  the  vaginal  mucous  membrane  hy  any  of  the  acetone.  Tri- 
chloracetic  acid  haa  also  beeu  nsed  for  canterization  of  inoperable  gro%vths. 

The  X-ray,  radiom,  and  mesothorinmj  in  Germanv,  are  in  great  vogiie. 
Fixed  tnmors  often  bccome  smallcr  and  movable  under  this  treatment,  mak  ing 
their  rcnioval  possihle.  While  this  is  rarely  followed  by  a  permanent  cure, 
the  patient*s  life  is  freqnently  eased  and  prolonged. 

In  the  latcr  stages  of  inoperable  carcinoma  of  the  iiteniSj  the  nreter  maj  be 
involved,  eausing  hvdronepbroaia  on  that  side.  Invasion  of  the  bladder  caiises 
hematnria  and  eonstant  tenesnins.  The  rectiim  ia  freqnently  obstrneted  by  the 
gTowth,  and  the  pa  in  from  involvement  of  the  sacral  nen^ea  docs  not  prove  ^ 
amenable  cven  to  the  largest  doscs  of  morphin.  Division  of  the  anterolateral  | 
tracts  of  the  spinal  cohiran  (the  pain-eondiicting  tracta)  has  been  suecešsfullv 
performed  by  Frazier  of  Philadelphia  and  Edwin  Bcer  of  New  York,  giving 
the  patients  peace  for  the  last  few  months  of  their  existeuce, 

ABtX>MlNAL   GtNECOLOGICAL   OpKRATIONS  ^ 

Ali  gynecological  laparotomies,  imless  there  are  epecial  indicationa  to  the 
contrarv,  are  allowed  to  Bit  up  about  the  twelfth  day  and  to  be  out  of  bed  on 
the  foiirteenth  dav. 

For  čare  of  the  ahdominal  wound  see  preceding  chapter. 

Ovariotomy.— The  postoperative  course  of  an  ovariotomy  will  natiirallj  de- 
pond  upr*ii  tlie  nnmber  anci  ehararter  nf  the  ohstacles  encouiiteTed  at  operation. 
Notliing  is  easier  than  to  tap  aiul  einptv  a  largc,  iinilocnlarj  non-adltcrent  cvst 
and  to  ext,irpate  it  after  ligation  of  its  pediclcj  and  nothing  may  be  more  diffi- 

»Sce  also  Vol.  v,  Chap8.  XII-XV. 
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mit  tliaii  t!m  rpiiioval  nf  a  lurge,  iHlIicrciif,  iiniltiltMnilar  ovarian  cvst.  The 
[K.^ritnneuin  mav  he  tleti uded  in  eomUless  pliK-cs  and  the  giit  is  not  iiifretnieutlj 
opcuctl.  There  niay  be  p.istoperative  ileus,  tnnused  bv  adhesions  to  raw  sur- 
fae^  whicli  con  Id  not  bc^  or  were  not,  eo%'ored  over.  A  čase  is  on  record  vvhere 
a  large  masa  ligatnre  heeame  lofjseiied  in  tlie  coiirse  of  tirne  and  lay  free  in  tlie 
abdoDiinal  cavitj,  A  loop  of  giit  worked  itself  into  this  silken  eircle  and  gave 
rise  to  i  I  en  a. 

Ilemorrhage  from  slipping  of  the  ligatnre  after  ovariotoniv  is  extremely 
rare  sinee  the  Staffordsbire  knot  bas  beeii  discardt^d  by  gvneeologists. 

Fever  may  be  caiiscd  by  tbe  aaeptie  iiecrositi  of  large  stiinipa  froni  the  use 
of  mass  ligatiires*  A  svvelling  of  considerablc  sizc  mav  bo  felt  in  tbe  fornix  of 
tbe  operatod  »i de,  and  au  abscees  niay  even  develop,  Thia  does  not  oceur  fre- 
quently  at  the  present  tirne,  with  individiial  ligation  of  vessels, 

If  silk  18  used  for  pcdicle  ligatiirea  witbin  tbe  peritoneal  cavitv,  it  shonld 
lie  buried*  Tlie  appendix  is  nften  incidentallv  reinoved  in  the  cuiirse  of  gvne- 
cologieal  operations.  The  only  čase  of  ileus  I  know  following  tbis  was  one  in 
which  tbe  appen(lix  bad  bet^n  ligated  with  Xo.  'i  pedicle  silk  an<l  ita  stmnp  left 
e^posed  in  the  peritoneal  cavitv,  (Where  Xo.  3  plain  catgnt  ia  used  for  the 
gamc  ptirpose  no  adhesions  restilt.)  In  this  čase  a  band,  whicb  \va9  ca  visi  ng  the 
ileus,  led  dirtH*tly  to  tbt^  silk  ligatnre.  The  intestinal  obstrnction  occuiTod  a 
montb  or  O  weeks  after  the  original  operation* 

Salpingectomy.^ — It  m  a  mistake  to  drain  after  the  renioval  of  an  old  pjosal- 
pinx,  even  if  pus  bas  been  spilled  into  the  peritoneal  eavitv.  (Occasionallv,  in 
recent  iafections  of  tbe  tube,  it  rnav  be  neeessarj  to  institute  vaginal  drainage«) 

The  mortalitv  in  extirpation  of  acnte  eaaes  of  pyoHalpinx  is  verv  tiigb;  it  is 
practicallv  nil  where  operation  is  deferred  until  tbe  acnte  atagc  has  passed, 
After  operation  a  residual  pcdvie  exndate  umv  be  tbe  eauso  of  considerable 
pain.     The  exudatc  generallv  aubsidcs  under  rest  and  applieation  of  beat» 

After  operations  for  eciopic  pregnancij  tbe  rontine  measiirea  for  treating 
the  bconorrhage  and  shock  are  institnted.  A  tem  pora  ry  bigh  temperature  is  of 
no  aignifieance,  provided  the  patient^s  general  condition  remains  good. 

Saspeasion  Operations/-' — VEXTB0SU8PENSI0X. — Ventroanspension  maj  be 
jiccHiniplished  in  a  nnniber  of  ways.  Tbe  old-fasbioned  sntnring  of  the  fnndus 
to  the  parietal  peritoneum  often  nniy  reault  in  tbe  forniation  of  a  long,  thin 
baiid  as  the  nterine  fnndus  recedes,  8nch  a  band  biis  giveu  rise  tu  ileus.  The 
variouB  njodem  operation«  for  shortening  tbe  round  ligaments  are  less  prolific 
of  tronble,  provided  uo  peritoneal  poekets  are  fonned. 

VENTR0FIXAT10N. — Veutrotixation  is  nanallj  prcecdcd  by  an  anterior  and 

erioT  oolp<jrrbaphy  and  bilateral  division  of  the  tnbes  betweeii  ligatiirea 
clofie  to  the  uterns,  If,  in  addition  to  tbis,  there  is  tcndenev  to  rectal  prolapse, 
the  pouch  of  Douglas  is  obliterated  l>v  superiuiposcd  purse-string  siitures 
( Moecbčowitz  operation),     If  the  anehoring  suturcs  on  tbe  uterine  fundus  aro 

•  8eo  niso  Vol.  V,  Chap.  XI, 

•  /InU,  Chap.  XIV. 
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Dol  hv\i]  up  snii^lv  a^uinst  tlic>  jtljtloiiihuil  \ViilK  a  loop  of  iHte!=itiT)p  may  slip  m^ 
jnst  previoiis  to  closiire  mul  tvin^r,  arnl  t*atise  imiiiediate  straniniliititJU. 

Exi]dates  in  thc  abdoniinal  woimd  are  apt  to  follow  the  itse  of  non-absorbable 
sutnres  \vhicli  bavo  bceii  ticd  tuo  tii^litlv. 

I)ystoeia  may  arise  during  siibseqiient  pregnaiiciea  owiiig  to  previous  ventro* 
fixat]on.  ■ 

8iippiiratioii  is  prane  to  oetnir  aftcr  Alpxandpr's  npt^ration  in  wliieb  tberp 
wa8  a  great  deal  of  injnrv  to  tlie  ti^siics  biifurt'  tbc  rmiiid  H^anient  was  ii naliv 
loi^atod. 

MyomectomyJ — Ochsner  baa  pointed  oiit  tbat  bigh  temperatures  lasti ng  3, 
4,  and  5  davs  after  siniple,  niifciniplicated  nivorneetoniv  mar  Ik*  dno  to  t<>o 
tigbt  applieatiun  of  tlie  sntnrei^  i)i  tbe  ntcrino  wall,  eansing  aseptic  nocrosis  of 
tbe  constricted  tissues, 

ITematoinata  in  the  bed  of  tlio  fibroid*  witb  siibserinent  abseess,  are  not  o/ 
infr(?qneiit  oec-nrrcncp.  Gvnecologists  maintain  tbat  nivooiectoniies  are  more 
dangerous  (becanse  of  conaplications)  than  hvaterectoinies.  During  pregnancj, 
on  account  of  tbe  inereased  vaseiilaritv  of  tbe  tis8\iea,  myomeetoray  is  safer 
tban  at  any  otlier  tirne. 

Snpravaginal  Hysterectoiiiy.^ — Tlie  treatment  of  injnrv  to  tbe  iireter  hai 
been  discussed  above.     Injnrv  to  tbe  bbidder  is  rcpaircd  aa  soon  as  niade,  and  af 
permanent  catheter  is  \vorn  for  a  nninber  of  davs  after\vard.     Occa9ional]y  tb?  ^ 
signioid  may  be  torn  open  in  liberating  an  adbert^nt  fibroid  ar  ovarian  tnraor. 
For  method  of  repair  of  intestine  see  tbe  operative  part  of  tbis  system.^ 

Paiiliysterectoiny  for  Malignant  Qrowilis  of  tlie  irteni8.''-=Tn  addition  to  tbe 
injurici^  to  tbe  bbidder  and  ureters  (nicntioned  in  coiinectiun  witb  vagina!  hys' 
terectoniy  and  abdoniinal  hy8terectomy  for  benign  eonditions)  late  sloughing  of 
tlie  iiretcrs  mav  occnr  as  a  result  of  tbeir  exten8ive  denndatton  in  tbe  Wertheini 
operation, 

After  a  Wertbeini  hy8terectomy  a  pennanent  eatlieter  shonld  be  wqrn  for  4 
or  5  day8.    In  the  conrse  of  the  operatioii  tbe  bladder  baa  l>een  so  frwd  f rom  ita^ 
snrronndings  tbat  it  nsnallv  ih  ineapable  of  eniptving  itself*    Tf  tbe  presenee  of™ 
tbe  catheter  is  irksonie  to  tbe  patic^ot,  it  is  wel]  to  plug  it  teniporarilv,  allo\ving 
a  certain  amoitnt  of  urine  to  eolleet,  tbns  raising  the  top  of  tbe  bladder  awaj 
froui  the  trigone  and  eatheter.     Tin*  plng  slionld  be  renioved  every  3  or  4  hour 
and  most  of  the  nriue  be  perniitted  to  eseape. 

Tbe  pelvic  gaiize  paeking®  after  a  Wertheiin  operation  is  removed  betweei 
tbe  fonrtb  and  tbe  šixtb  davs.     A  day  or  2  befoTO  its  renioval  severa  1  so-eallc 
drop  douehes  shonld  be  given  to  soften  and  lot>sen  tbe  ganze.     A  drop  dnnebe  is^ 
administered  in  practieallv  tbe  sam©  way  as  Miirphy's  proctoclvsis.    With  tbe 

» 8ee  also  Vol.  V,  Chap.  XII,  1 

'  Ibid,  ■ 

"  The  expc?rieticea  of  C.  L,  Gibson  (4)  in  perforTnitig  eiJ<i'to-end  tntestinal  anastomosip 
by  the  inva^rination  triethofl  are  worth  mentioning  in  this  ponuertion. 
*See  niso  Vol.  V,  rhjip.  XITT, 
*  Some  men  use  no  gauze. 
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patieiit  in  the  lithotomv  poBitioii  and  iinder  constant  irrigation,  eacli  pieee  of 
gauze  is  spread  out  widely  and  tested  to  see  whieh  atrands  come  away  witli  the 
least  resistance,  \Vliatover  gaiize  is  loose  slionld  be  removed  nntil  resistance  is 
a^in  met  wil'h.  Aftcr  eaeh  strip  bas  becn  mcthodioallv  gone  over  in  tbis  faah- 
ion,  tbe  opera  t  ion  shoiild  be  repeated.  At  manj  spots  wherc  fomierlv  tbe  ganze 
wa8  imniovable,  it  bow  comes  away  eaailv.  If  it  is  stili  finnlv  adherent  at  several 
points,  do  not  tear  it  loosCj  biit  leave  it  for  remo%^al  at  a  sjecond  or  even  a  third 
sitting  a  few  davs  later.  Jf  tbere  is  no  temperature,  it  is  of  little  importance 
wliether  tbe  ganze  stavs  in  a  »borter  or  loiiger  tirne. 

Tbe  elinineterie  svinptoins  soinetinies  observed  after  paTdivstereetornv  grad- 
iiallv  subside  in  tiie  coursc  of  tirne,  Tn  spite  of  tbe  extra\  agaiit  i*laiin  niadc  for 
the  eorptis  liitcuni  extract  and  extraet  iiiade  froni  tbe  wbole  gland,  these  aiib- 
stanees  stili  (X'eupy  a  donbtfnl  positioti, 

Biipture  of  tbe  abdominal  woiiEd  iMieurs  in  astbenic  individuals,  usnallj  be- 
tween  tbe  tentb  and  tvvcntietb  dav,  as  the  result  of  some  anddenj  nnexpected 
movement.  The  cbaracter  of  suture  material  and  tbe  number  of  lavcrs  of 
sutnres  »eeiii  to  bave  notbiiig  to  do  with  preveiition  (»f  tbi«  aeeideot,  Tbe  riip- 
tured  woinHl  Hlioiild  be  closed  vvitli  tbrout^b-and-tbrongb  silkvvorm-giit  siitures, 
and  u  drain  of  nibber  dam  sbtniUl  be  bronglit  out  at  tlic  iower  angle.  As  a  rule, 
coGV^aleseenee  in  not  distiirbed  bv  tli  is  aecideiit. 

Astbenic  individuals,  \vbetber  tbin  or  stoiit,  are  particn!arly  prone  to  tbis 
amdetit,  and  natiirally  many  of  tbe  cases  are  in  tboao  wbo  bave  been  operated 
upon  for  carcinoma^ 

THE    UPFER   EXTEEMrrYi 

Instead  of  nsing  plaster-of-Paris  for  imniobiliziug  t!ie  upper  eKtreraitv^  sat- 
i^faetorv  Kxntion  niav  l>c  obtained  bv  using  nuieb  ligbter  materiab  ('ardlxiard 
inav  be  cnt  into  suitable  sbapes  and  softened  bv  dauipening  with  bot  water, 
after  wbicb  it  is  beld  in  plače  bv  dextriiie  bandages.  Tbe  wbole  mass  dries  in 
an  hoiir  or  2,  Tbin  strips  of  %'eucering  of  anitable  \vidtb,  soaked  in  bot  water 
to  i^nder  tbem  more  pHable,  are  also  vcry  satisfactorv* 

Operations  on  the  Shoulder. — After  r^perations  upon  tbe  upper  end  of  the 
htimenis,  sucb  as  re.scetion  of  tbe  sboulder-joint  or  reduction  of  an  old,  long 
«Etttnding  ditiloeation,  it  is  importaut  to  snpport  tbe  artn  as  well  as  to  bold  the 
Ldrcssings  in  plaec.  A  Vclpcau  bandage,  iu  wbieb  tbe  elbow  remains  at  tbe  sido 
llistead  nf  being  ejirried  \vell  iu  frout  of  tbe  bndv,  is  \voni  for  tbe  first  few  dava. 
"Aflc*r  tbis  tbe  lunubige  sbouhl  be  inodilied  so  tluit  a  eertain  ainourit  of  freedoni 
U  pemntted  at  tbe  eUww-joint  and  stili  more  libertv  is  ae^orded  tbe  forcarm 
id  haud.  Tbe  patient  sbould  be  enconraged  to  exerei3e  these  to  prevent  tbeir 
:)niing  stiff, 

The  reader  is  referred  to  auv  stnuclnrd  text.I>ook  OTi  ort^hopedies  for  details 
of  treatment  for  stiffened  shonlder-jointa  or  stiffness  of  the  shoulder-joints  fol- 
*6<N9  abo  ehftptera  on  apecial  sabjci^ts  iu  VdIh.  I,  II  and  III. 
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lowiiig  operations  iu  this  regiou.  Thia  will  inclu<lt\  in  adclition  to  massage, 
paBsive  motion  by  weight  and  raacbiiies,  and  tlie  um  of  apecial  harness  for  fixing 
tho  ann  aij^uiiii^t  the  thora^  in  rase  of  liail  joints* 

With  the  arm  iiext  to  tlie  sidc,  he  mire  that  the  axilla  is  filled  with  a  plenti- 
ful  amoimt  of  loose  gaiize  to  absorb  secretioiis  and  prevent  inaceration  of  the 
skin.  fl 

The  shontder-joint  18  freqneiitlj  immobilized  in  abduction  after  arthrotoiiiy" 
or  after  a  reseetiun  for  pvartbi'cmis.     IinniolHli^ation  in  abdnetion  is  aiso  prac- 
ticcd  after  draiiiage  of  axillary  siippuration,   Thia  position  alTorda  better  drain- 
age,  gives  less  pain,  and  preveiits  tlio  fnrmati<in  of  contractnre*     For  tbese  rca- 
sons  it  is  also  nsed  after  drainagc*  of  sulipectoral  abseesses. 

After  operations  iipon  the  soft  parts,  where  the  arm  may  be  permitted  a 
certain  amonnt  of  freedom,  the  tvpe  of  bandage  (Figs.  ti  and  7)  nsed  after 
amputation  of  tlie  breast  is  convenient. 

Shonld  infeetion  follow  some  operation  in  the  region  of  the  shoulder  (and 
bj  infcetion  is  not  nieant  a  teniporary  high  temperature  whieh  anbsides  withiii 
a  dav  or  2),  the  woniid  inust  be  re-opened  thronghont  its  entire  extent;  it  may 
be  advisable  to  establish  connter  drainage  behiiid.  In  doing  tbia,  disj*eetion 
must  be  blimt  to  avoid  injiiry  of  the  eirctiinflex  artery  or  nerve.  The  employ- 
ment  of  permanent  snction  drainage,  if  aiieh  is  available,  wi]I  often  do  away 
with  the  necessity  for  establishing  a  counter  iuciaion. 

In  elean  cases,  as  soon  as  the  wounds  have  firmly  healed — tbat  is,  as  €arly 
as  the  end  of  the  first  week — passive  motioii  and  raassage  are  begim.  M 

Operations  for  Fractnre  af  the  Shaft  of  the  Humenia. — Konitnion  or  delajed  ™ 
iinion  are  espeeiallv  frequent  after  fraetiire  of  thia  bone,     For  treatment  see 
Operations  on  the  Long  Bones  in  the  preceding  ehapter, 

Ainong  injnriea  to  vasenhir  or  nervous  stnietiires  ^  whieli  mav  be  inttieted 
either  at  the  tirne  of  a  fraetnre  or  at  operation,  mnscnlospiral  paralvsis  (the 
most  prominent  symptom  of  whicb  is  drop-wrist)  is  the  most  common.  If  the 
nerve  bas  been  raerely  bniised,  palliative  measnres  will  snfRce,  If  it  bas  been 
divided,  the  ends  rnnst  be  exposed  and  uuited  Avitboiit  furtlier  delav.  Esposnre 
is  best  aecomplished  by  working  from  nndisturbed  regions  above  and  below 
tnward  the  site  of  trainna, 

Operations  on  the  Elbow, — FRACTURES  of  the  ELB0W. — After  operative 
rednetion  and  fixation  of  f ractures  of  the  ]ower  end  of  the  hnmerns,  pasaivc  mo- 
tion and  eveu  actire  rnotion  within  the  limits  of  pain  raay  be  begun  as  soon  a9 
tlie  eutnneoiis  \vounds  have  healed. 

RESKCTJON  OF  THE  ELBOW  JOINT, — The  individnal  patienfs  occupatioa 
will  largc^ly  determine  vvbether  it  is  l^etter  to  obtain  an  ankylosi8  or  a  flail  joint. 
A  laborer  \vil!  be  better  ofT  witli  tlie  ffirmer,  a  elerk  or  a  mnsieian  with  the  lat- 
ter.  Tlie  text  books  dealing  witli  f  ractures  and  with  orthopedies  in  general  are 
lil  led  \vith  tleaeriptiims  of  varions  apparatns  fnr  chaiiging  the  angle  of  the* 
ellHi\V'joint  at  will.     Spaee  d<K?a  not  pennit  their  deseription  bere, 

'  See  also  Vol,  V,  Chap.  XVL 


) 


THE    FPPER    EXTRE>rTTY 


143 


Operations  on  the  Forearm  and  Hand — OPERATIONS  ON  TIIE  BONES. — 
After  plating  of  either  radiiis  or  iihia  or  both  fur  fraftiire,  tlio  foroann  iiuvv  be 
i$upp«irteil  in  8intal>ic  nnni!*led  splints  rtnicliiiii::  frum  the  elbuw  t*i  the  inetaeiirpo- 
pbalangeal  joiuts.  Froni  tlic  vvry  begiiiniiig  the  tiugera  sbould  be  exercised 
dailj  to  prevent  their  beeoming  stitf.  Passive  niotion  may  be  begiin  as  soon  as 
the  ciitanecms  wouiids  have  healed. 

The  Laiie  plate  sh(*iild  not  Im?  plneed  directlv  beiieatb  the  skin.  If  it  is 
placed  in  this  sitnation,  there  is  too  iiiuch  teiisioii  in  obtaining  approxiniatioii — 
the  skiii  eitlier  pa  rta  or  iiiidergoes  h>cal  pressnre  lu^erusia^  aiul  the  plate  lies  ex- 
poBed,  leading  to  more  or  lesa  iiif(*ctioii.  Eveii  iii  the  presenee  of  the  latter, 
the  plates  should  be  left  in  nutll  iinion  bas  taken  plaee  or  \iiitil  the  serew3  have 
become  loosened. 

TENORRHAPIlY.^Following  tenorrhapliv  the  parts  are  prit  up  in  the  posi- 
tion  of  maximiini  relaxation.  After  bcaling  of  tbe  eutaneous  vvound,  the  sooner 
active  and  passive  raotions  are  begim  the  better, 

TBEATMENT  OF  PHLEGMONS/— The  cardinal  prineiples  of  treatmeut  after 
incision  and  draiiiage  of  phlegnions  of  the  band  and  foreami  are :  ( 1 )  uuiin- 
tenanee  of  free  drainage;  (2)  moving  the  iingers  from  the  very  earliest  poa^ 
Bible  moment. 

During  the  aente  stage  it  is  often  more  eonvenient  for  the  patient  to  keep 
the  infe<'ted  linib  in  a  permanent  bath  of  some  nrild  antiseptic  gnkstance 
siich  as  ahuii  acetate  solntion.  Wet  dressings  of  50  per  cent*  alcobol  are 
eactensivelj  nsed.  Itemeinber  that  the  fingers  sbonld  ahvava  be  kept  separate 
Igr  strips  of  gaiize  laid  between  them  wlienever  it  is  nccesaarv  tu  inelude  2  or 
Mtte  digits  in  a  bandage. 

In  extensive  phlegnioni^  of  tbe  fingers,  h  and,  and  forearm,  simple  elevation 
npon  a  pillow  nniv  not  be  snffieient,  and  it  niav  be  neceasarv  to  nse  vertical 
siispension  for  24  to  48  hoiirs. 

As  a  nile,  properlv  draiued  phlegnions,  taken  in  time,  snbside  within  48 
hours,  after  wbieh  the  wet  dressing  is  no  longer  neeessarv  and  may  be  aubsti- 
tnled  by  a  drv  dressing  eovered  with  nib!)er  tissiie  or  some  ointmcnt,  8!ich  as 
boric  acid  ointment,  blue  ointment,  or  zine  oxid.  Aetive  and  pasgiive  inove- 
ipientfl  of  the  finger.^  mnst  be  diligentlv  kept  np  and  applieations  of  heat,  eitber 
ft0  wann  water  or  bot-air  batbs^  Lasten  resolution  and  absorption  of  iutlamma- 
tory  exudates. 

TBEATMENT  OF  PARONTCHTA. — After  incision  of  an  acnte  paronvchia,  a 
wet  dressing  sbonld  }k^  applied  and  the  Imnd  .nhonld  he  kept  elevatcd,  if  necea- 
sarv, bv  a  sling.  In  ehildren,  natiirallv,  a  bandage  mnst  be  nsed  to  keep  the 
rlrestiing  in  plače.  In  adnlts,  however,  who  wisb  to  gt>  abont  their  atTairs  and 
desire  to  attract  as  little  attention  as  possible,  if  the  finger  is  eovered  by  ah- 
gorbčnt  eotton,  over  which  abim  aeetate  sohition  is  ponred  and  over  whieb  a 
Uirge  rnbht^r  finger  cot  is  then  earefnllv  dravvn,  so  as  to  avoid  pain,  both  tbe 
l»Wrgeon*«  and  tbe  patient'a  objeet  has  been  aeeomplisbed.  To  avoid  nndue 
m        '  Hee  alsiu   Val.  V,  Chap.  XVI. 
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niaoeration  of  the  skin  a  50  per  cent,  alcohol  dreasin^'  niav  Le  used  in  plačo  of  thej 
aluiii  acetate  at  the  eiid  of  a  daj  or  ao. 

//  the  pain  of  a  [mrotti/rhia  is  no!  reHpved  wUhin  an  htnir  afit^r  hiristuH.  {if ' 
the  iltrobtnng  continues)^  it  mdicates  persi.stence  of  retentlon.  Either  a  foeius 
of  siippuration  remains  imapeiied,  or  eise  the  iiioiith  of  the  woiind  has  become 
oofhuled  either  hv  ^Ining  to^ether  of  ita  švijM^rficinl  iiirtrj^iius  or  bv  ernsting  ovcr 
of  the  seeretioiis.  The  arra  is  bost  earried  in  a  sHiig.  l>ii  nnt  remove  drainage 
too  earlv  for  fear  of  resultant  retention. 

OPERATION  FOR  SYNDACTYL1SM.— After  nperatioiis  for  sviidartvli^m,  it 
niav  be  diffieult  to  prevoiit  re-1'oriiuition  of  the  \vvh  at  tlie  base  of  tlie  tirigers.  If 
rubher  baiids  are  attafhed  to  a  leather  \vrij3tlet  a  ud  are  run  betweeu  the  tiiigers, 
they  may  prevent  thia  (lleichel). 
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STMPHTSEOTOMT. — As  a  riile,  iiiiion  of  the  diviik-d  surfaees  takes  plače 
\vithout  eornplieatioiis.  Itifeetioiis,  iiou-imiong,  and  in jiirv  either  to  the  bhidder 
or  iirethra  are  rare. 

RESECTION  OF  THE  PELVis.^ — HKMOKiiHACfK,  either  at  the  time  of  opera 
tion  or  aftcrward  (aceondary  hemorrliagi^e ) ,  is  etTe<*tually  enntroUed  bv  Mom* 
burg'8  aortic  toiirnicpiet.     In  the  ease  of  aeeondarv  hemorrhage,  however,  i 
wil]  rarelv  be  ernploved,  simple  digital  pressiire  suffieing  to  control  bleeding 
until  the  arterj  haa  been  espoaed  and  ligated. 


I  have  in  min  d  a  čase  of  resection  of  tbc*  pcUns  for  tuhercidoiis  osteomyelitis  in 
whic'h  the  gluteal  artery  wa8  cut  oif  ahiiost  flush  \vith  the  bone  nt  operation.  Hemor- 
rhage  wa8  controllefl  at  the  time,  but  8eeondary  hemorrljagc  wa8  awtuted.  Consequently 
the  nursing  staff  ttiid  the  houae  staff  were  on  the  qui  vive  for  this  occiirreiiee  and  when 
it  started,  digital  t'ompre«sion  rontrolled  hemorrhag«^  mitil  the  iiilernal  ihac  arteij 
eould  be  hgated  through  a  Iaparotoiny  wound.    Tht?  man  recovered* 


\ 


Infeotioh. — Asepais  is  difficnlt  to  maintain  after  operatlon  in  thia  regionj 
Remember  infection  spreada  withiii  the  pelvis  as  well  as  witliout  it.  There-| 
fore,  if  it  oecnrs,  ahvavs  exaniin(^  eitlier  hy  vaij^ina  or  reetnni  to  aseertain 
whether  an  abscess  bas  fornied  \vithin  the  bon  v  waH  of  the  pelvis.  In  draiuing 
ghiteal  abseesses,  one  mnst  be  eareful  to  avoid  injury  of  the  glnteal  artery  or 
BCiatie  nerve. 

TheHip-joint — -TMMOBTLIZATION.^ — In  order  to  iniinobilize  this  joint  after 
operation  or  for  atij  other  reašon,  the  plaster  splint  ahonid  reaeh  from  the  toea 
to  the  axilhi.     If  the  plaster  apica  reaehes  oniv  as  liiirh  as  the  \vaist  line  and  H 
does  not  inehide  part  of  tlie  th-orax,  <^onsiderabh^  moldlitv  of  the  hip  is  possible. 

For  the  treatment  of  emiijenital  disloeaHon  of  flie  hip,  eitlier  after  bloodles3 

^Se^  also  diaptera  on  special  subjects  iti  YoIs.  I,  U  and  III. 
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orbltio*1y  rr*<lnotiuii,  tbe  n^ndi^r  is  referrpd  to  mu  v  hitaiidard  textbook  on  ortho- 
pedics.  I 

RE8ECTI0N  OF  TITE  llir-JOlNT.^Rescetinii  of  the  liip-joint  entails  a  great 
deal  of  shock.  JloinbiirgV  elastic  tonrniqnet  is  prefcrable  to  the  use  of 
\Vyetb's  pins  for  bol  d  ing  a  coiistrietor  from  šlipping.  In  casea  wbere  it  is  de- 
sirable  to  drain  tbe  bip-joint,  it  is  not  nece98ary  to  distnrb  the  original  plaster 
ca^t.    By  cnttiiic;  nut  a  siitRcicntlv  Iiirgo  fonestnim,  tbo  parts  beeome  acce^ssible. 

After  reseotion  for  tiiboKnikisis  it  i.s  better  to  strive  for  aiikvb^sis  in  good 
position   rather  than  for  mobilitj,   for   fear  of  ligbting  np  tbe  tnberculous 

Tbe  ortbopedic  measnres  (apparatus  and  exercises)  for  obtaining  mo- 
bilitv  after  re^ection  cannot  he  deat-ribed  bere  for  want  of  space,  1 

£xtirpation  of  Btiboes. — Tbo  ideal  nietlio*l  i^  to  extirpate  tbcse  in  an  aaeptic 
fashion  without  opening  the  fooi  of  suppiiration,  after  \vbicb  tbe  skin  is  aii- 
tured  and  prhnarv  nnion  is  expeeted.  Wliere  tbis  is  impoaaible,  the  absceas 
shonld  be  laid  open  by  a  generoiis  incision  and  čare  sbonld  bc  taken  to  scrape 
nut  ali  the  dii=ieased  gland  tissne,  niaking  siire  tbat  ali  the  nooks  and  crannies  are 
adetpiatelv  drained. 

Operations  Upon  tbe  Blood-vessels. — extirpation  op  varicose  vetns. — ► 
The  operation  for  extirpation  of  varicose  veing  j^bonld  always  inehide  li^:ation 
of  the  aapbenons  vein  olose  to  its  jnnction  witb  tbe  feinora!  vein  ( TrendeU:?n- 
burg's  operation).  Tbe  leg  should  l>e  elevated  and  imniobilized  for  10  days, 
After  the  first  dressitig,  tlierc  nmy  be  some  marginal  necrotriis  with  slongbing. 
The  sloughs  sbonbj  k?  treated  in  a  conservative  nianner  nntil  tbev  havc  beeome 
clearly  separated,  when  tbev  should  be  cut  loose  and  removed.  The  treatment 
of  the  nleorating  defect  left  bobind  retjuires  no  speci  al  cominent. 

Shonid  tbcre  be  a  tendenev  to  recurrencc  in  tbe  conrse  of  timCj  a  bandage 
of  woolen  erepe  Cldear'  bandage  i»  as  g^uod  as  any)  affords  a  great  deal  of 
relief;  it  shoiild  reach  from  the  toes  to  the  knee  or  even  higber  if  necessarj. 
Sneb  a  bandage  is  more  easilv  adjustable  to  tbo  patieirfs  individual  anatomy 
than  an  elaatic  stm^king;  it  bists  longer,  is  cheaperj  and  cleaner. 

An  TInna'8  paste  bandage  is  another  means  of  supporting  the  leg  (see  b^ 
ir,  nnder  Effnsions  of  tbe  Knee-joint), 

LIGATION  OF  THE  FEMOKAL  VEIN,— LJgations  of  tlie  fcnioral  vein  follow- 
ing  injury  eitber  at  bernia  operationa  or  dnring  the  extirpation  of  inflamed 
ingiiinal  nodes  bave  a  8iirprisingly  low  mortality  as  conipared  with  ligation  of 
tbe  fcmoral  arterv.  Tbe  b'ml>  sliould  be  kopt  well  elevated,  cpiict,  and  wann. 
In  dtie  course  of  t  ime  the  edema  and  evanoals  aubsidc.     Gangrene  is  rare. 

It  is  prefcrable  to  compress  tbe  vein  above  and  below  tbe  point  of  injiiry 
and  to  sutiire  the  wonnd  aeeording  to  tbe  inetbiHl  of  Carrel  rather  than  to  resort 
to  ligation.  Even  in  tbe  presence  of  infection  this  bas  been  freqnently  siic- 
ceasM. 

LTGATTTRE  OF  TFT  K  FE^^TOHAL  ARTERY.— Ligatiirc  of  the  femoral  artery  is 
far  more  apt  to  bo  fotlom'ed  by  serious  (»onseqiience8  (deatb  of  tbe  limb)  than 
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ligatiirc)  of  tho  vciii.  If  possiblc,  accidcntal  wounds  should  be  closed  by  the 
(^irrol  sutiiro.  In  thoso  cases  where  the  artery  lics  close  to  a  large  tumor  or 
whoro  nn  aneiirvsm  is  to  be  extirpated,  gradual  narrowing  of  the  arterial  lumen 
boforo  operatioii  will  give  the  collaterals  tirne  to  develop  and  will  therebv 
inininii/.o  tho  ohanoes  of  insnffieient  nonrishment  to  the  distal  part  of  the  limb. 
SAPHKNOFKMORAL  ANASTOMOSIS. — Saphenofemoral  anastomosis  for  ar- 
trriosolorotio  ^irjuigrone  or  thrombo-angiitis  obliterans,  while  it  affords  the  pa- 
tiont  tounH>rary  n^liof,  is  almost  never  followed  by  a  permanent  cure.  Certain 
oporators  olaiui  iHjuallv  gix)d  results  by  simple  ligation  of  the  femoral  vein 
jn  U\iutor\s  oanaK  The  usiial  result  of  the  Wieting  operation  is  that  the 
pationt  aoq\urt»s  au  arteriovenous  aneury8m  in  addition  to  his  original  eom- 
plaitit,     Ampiitation  gives  permanent  relief.     (See  Ampiitations  in  preceding 

Opt^intion  for  Musole  Hemia. — ^Aftcr  operation  for  muscle  hemia  the  patient 
oluml^l  tu»t  liso  his  leg  for  at  least  3  to  4  weeks,  in  order  to  allow  the  fascial 
\voutul  tiino  for  tirm  consolidation. 

Th«»  Femur. — operations  for  fracture  of  the  femur.* — ^Lambotte 
llrNort  tho  kiioo  8harply,  so  that  the  heel  nearly  touches  the  nates,  until  the 
ouhUHHMiH  Nvound  has  hcaled.  As  soon  as  this  has  occurred,  the  limb  is  sup- 
porlod  on  a  miitable  posterior  splint  and  passive  motion  is  begim.  Lane  like- 
\\[av  uhoh  no  phistcr  čast,  contenting  himself  with  a  voluminous  gauze  dressing 
mimI  bo^iiiH  a(^tive  and  passive  motion  at  the  earliest  possible  moment.  Both 
llioMo  oporators  roly  upon  their  plates  as  true  internal  splints. 

OppoHcd  to  theso  are  the  majoritj  of  American  surgeons,  who  apply  a  plaster  čast, 
K'uviiiK  it  on  for  at  least  6  week8,  during  which  tirne  the  patient  is  kept  in  bed. 

Mon»  or  loHH  dolayed  union  invariably  is  the  outcome. 

Laiu»'H  and  Lanibotte^s  dieta  ha  ve  not  been  followed.  Instead  of  using  as  large 
plato«  and  as  niany  9crew8  as  possible,  as  small  plates  and  as  few  screw8 — barelj  ade- 
quat(»  for  ininuxliato  fixation — are  employed.  Instead  of  instituting  active  and  passive 
motion  as  soon  as  tho  cutaneous  wounds  have  healed,  long  immobilization  in  plaster 
is  th(»  rulc. 

'rh(»  oporatod  limb  should  not  be  allowed  to  bearvreight  for  at  least  6  months, 
fnr  oalhiH  has  boon  known  to  yield  and  pennit  angulation  as  late  as  6  or  8 
innnthrt  aftor  operation. 

( Jottin^  tho  patient  out  of  bed  on  enitches  at  the  earliest  possible  moment  is 
anotlior  most  important  faotor  in  promoting  early  imion. 

OHTKOTOMV  FOR  OSTEOMVELTTIS.— Osteotomy  for  08teomyeliti8,  chronic 
or  aiMiti',  luiH  bocMi  troated  in  the  preceding  chapter.  The  powerfnl  musciilatnrc 
of  t  lir  fiMiinr  \vuiU  to  oover  in  the  bone.  Tt  is  important  to  keep  the  wound  wide 
opiMi  iintil  ono  ia  suro  that  ali  sequestra  have  become  loose  and  that  the  remain- 
in/i  bono  iM  oovc»rod  \vith  hoalthv  granulations. 

•  Mri»  iiIno  Oporntioni^  on  tho  Tjonfr  Bones  in  the  preceding  chapter. 
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r  The  Knee. — hemoval  OF  heMILUNAR  cartilages, — As  aoon  as  the  cii- 
taneons  wound  has  healed,  passive  aud  active  iiiotiuii  iiiuv  be  begun  withiu 
limita  aiid  gi*aduallj  inercascd  as  tirne  goea  ou. 

OFEBATIONS  FOR  FRACTURE  OF  THK  PATELLA,— As  lil  operatioilS  for 
fractlire  of  the  feinur,  divergeiit  after-trcatinent  is  fo]lowed  bv  Lainbotte  and 
by  the  inajoritv  of  other  mirgeona.  Lanibotte  encircles  the  rednced  fragments 
bv  a  l(»op  of  «trougcopper  wir{>  alinost  Vs  i*i-  thick,  pbited  either  with  silver  or 
gi>ld  (('ejvlagt*)*  He  gets  thf!  patient  ont  of  bed  ami  starts  bim  walking  aa  S(X>n 
as  the  cutaneous  wound  is  healed. 

Other  operators  eitber  eonteiU  theiiiselves  with  siitnriiig  the  boues  in  their 
proper  phice  bv  cbroniic  auturea,  approximating  tlio  tear  in  tlie  hiteral  fascial 
expaBsion8,  or,  in  addition  to  this,  drilling  the  bone  fragnients  and  uniting  thein 
with  heavv  ebromic  sntures.  The  knee  is  then  kept  immobilized  for  3  or  4 
weeks,  at  the  end  of  whieb  time  moderate  passive  moti  on  and  massage  are  be- 
gun. It  is  raro  to  see  sueh  a  patient  able  to  flex  bis  knec  to  a  right  angle  before 
t  ho  end  of  G  raonths* 

DRESSINGS  WIITCH  COMPRESS  AND  PARTLV  IM.MOBILIZE  TIIE  KNEE-JOINT. 
— Aftcr  aspiratinu  for  an  efFiision  (of  seriini  or  blood)  of  tran matic  origin,  the 
following  dresHing  shoiild  be  applied:  A  layer  of  tlannel  bandage  or  of  non- 
ibsorbent  eotton  plaeed  next  to  tlie  skin,  covering  the  joint  and  the  linib  just 
ib<jve  and  belovv  it,  over  whieh  a  nibber  bandage  is  then  applied.  Under  thia 
firm  eompression  and  wartntb  (the  rubber  gives  the  eifect  of  a  Priessnitz  pack) 
the  effnaion  nmiallv  snbsidea  in  a  fe%v  davs,  Aftcr  the  first  day  or  2,  the  rubber 
bandage  niav  be  replaced  bv  one  of  wnolen  crepe. 

The  knee  should  praeticallv  be  imniobilized,  although  the  patient  maj  be 
iillowe(l  to  atand  on  it,  for  sevcral  week9.  At  the  end  of  this  time  sraall  move- 
iciit«  are  tcntativelv  begun,  but  instontlv  cease  npon  recnrrence  of  effusion, 
rhcn  compre8i^ion  and  fixation  nništ  again  be  resorted  to.  This  chm  of  cases  ia 
particularly  difficnlt  to  treat  becanse  the  patients  cannot  understand  whj  they 
re  forbidden  to  nse  a  knee  whieh  causes  no  pain, 

rNNA'8  PASTE  i)REssixo  aftcF  aspiration  of  seroiis  eflfnsion  of  the  knee-joint 
liHs  been  8nex*essfully  used  bv  Heidenhain  (aftcr  Reiebel),  The  dresaing  ia  ap- 
plied at  the  end  of  the  tbird  week ;  it  reaches  froni  the  toea  to  higb  up  on  the 
thigh.  The  patient  is  allowed  to  walk,  but  is  eautioned  against  energetic  use 
of  the  imniobilized  linib.    The  drossing  is  ebangcd  everv  8  to  14  davs;  the  vvbole 

itmc^nt  Gxtends  over  a  period  of  from  4  to  8  weck9. 

After  thorouglilv  eleaiiiug  tbe  skin,   that  piirt  of  the  litnb  whieh  is  to  be 
neased  in  the  drt^sning  rei-eiven  a  gtmerous  eoating  of  wann  fluid  TTnna's  paste  ^ 
(composed  of  zine  oxid  and  gelatin,  aa  20,  glycerin  and  water,  aa  80).     A 

trine  bandage,  dipped  in  water,  is  iuiinediate!y  applied  in  one  tonr  from  the 
to  the  upper  limit  of  tbe  anointcd  area.     Another  coat  of  Unna's  paste  is 

*Th«  Unna*»  pn«te  i»  convi^nientlv'  kept  in  nn  oHinarv  rioiihle  bailer;  it  iu  melt«i1  juat 
heinre  tiBtiif;  finil  is  iip[>Uo<l  witli  ati  <>nlinary  paint  brush«  Be  careful  to  »ee  that  it  is  cooletl 
iloim  nftof  behig  nieltcd,  so  as  not  to  burri  Ihe  patient. 
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then  applied,  and  the  bandage  is  run  down  to  the  toes.  Tli  is  is  repeated  until  4 
layers  o£  smoothlv  applied  bandage  are  superimposed  upon  eacli  otber*  To 
prevent  tbo  Umia^s  paste  bainlage  sticking  to  tlie  patient's  elotlies,  a  drv  gaii2c 
or  muslin  bandage  is  put  on  over  it  It  takes  some  tirne  for  tlie  drcssing  to  drv. 
Personallj,  I  have  found  tbat  it  is  more  comfortable  for  the  patient  to  have  a 
lajer  of  surgcon^s  lint  applied  to  the  skin  before  tbo  Unna's  paste  applicationa 
are  begun.     The  removal  of  the  dresaing  is  mueh  less  u ne omfor table. 

TREATMENT  OF  PTARTHROSIS,— Irrigation  of  tbo  joint  tlirough  trocars  in- 
serted  on  eitber  sido  of  the  patella  is  not  infro(piently  followed  bv  a  subsidence 
of  the  infectiim  and  nltiinate  reeoverv  of  perfeet  fiiuction  in  cluldren.  In 
adiilts  tbis  is  rare. 

Wliile  it  doea  not  change  the  cbaracter  of  the  intiamniation,  the  effeet  of  the 
Bier  hvperemic  treatmcnt  npon  the  pain  of  ganorrbeal  infeetion  of  the  knee- 
joint  is  trulj  remarkable.  Witbin  2  hours  after  its  application  the  patient  is 
comparativelj  comfortable. 

For  details  of  the  Bier  treatnient  the  reader  is  referred  to  the  remarka  on 
The  ExtFemities  in  tbe  preeediiig  cbapter. 

After  tbe  Mavo  operation  for  pvartbrosis  (laving  the  knee  open  by  a  trana- 
verse  ineision  and  fixing  it  in  flexion),  the  knee  shonld  be  extended  as  soon  ai 
the  aciite  svmptoms  of  infeetion  subside  and  healthv  gramilations  appear.  It 
is  then  alIowed  to  ankvlose  in  the  position  of  nearlv  fiill  extension.  It  goes 
witbout  sajing  that  etraightening  of  the  knee  ninst  be  done  under  an  anesthetic. 

BESECTION  OF  THE  KNEEJOINT.— The  surgeon  shonld  be  on  bis  giiard 
against  posterior  displacement  of  tbe  liead  of  the  tibia  npon  the  stump  of  the 
fennir.  A  lateral  X-ray  view  shonld  be  niade  as  soon  as  tbo  plaster  čast  has 
hardened,  to  make  snre  that  the  proper  position  exi9ts.  The  old  niethod  of 
tran3fixing  tbo  tibia  and  femur  with  stc<*l  na  i  Is  placed  at  right  angles  to  each 
other,  whieh  are  Avithdra\\ii  at  the  end  of  2  or  '*)  weeks,  has  always  given  good 
results  in  preventing  this.  When  the  tirne  has  conie  for  removing  the  nails, 
their  ends  are  exposed  tbrongb  the  plaster  fenestra  on  either  side  (the  original 
east  IS  not  distiirbed)^  the  gauze  covering  the  end  is  reinoved,  and  a  liberal 
application  of  tincture  of  iodin  is  made  to  the  nails  and  to  tbe  adjacent  skin. 
The  heads  of  tbe  nails  are  then  finnlv  grasped»  rotated,  and  withdra\^Ti.  A 
littlc  iodin  is  then  injected  into  the  nail  holcs,  and  a  wet  dressing  is  applied  for 
a  few  dajs,  at  the  end  of  which  tinic  the  nail  bole  closes  of  itself.  No  snppiira- 
tion  is  to  be  expected.  A  light  posterior  splint  shonld  be  worn  for  a  long  tirne  to 
prevent  the  development  of  a  secondari/  coniraciure.  The  sooner  the  patient  is 
gotten  on  t  of  bed  on  cmtches,  tbe  qKicker  consolidation  mav  be  expected,  Aa 
the  ehief  growth  of  the  lower  extremitv  takes  plače  from  the  lower  epipbvsia  of 
the  femnr  and  the  npper  of  the  tibia,  it  is  important  to  preserve  as  nincb  of  the 
epiphvseal  line  as  possible  at  operation  in  cbildren  to  prevent  shortening. 
(See  also  general  lemarks  npoii  Reseetions  in  the  preeeding  ehapter.) 

OperationB  on  Fracture  of  the  L^. — As  a  nilc,  if  tbe  tibial  fraginents  are 
properlj  reducedj  the  fibular  ones  may  be  praeticallv  disregarded.    As  in  frao- 
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tures  of  the  uliia,  tlie  plate  iinist  not  bc  placed  diret^tlj  beneatli  the  skin  bccaiise 
of  the  risk  of  decubitiis  or  simis  foniuition.  If  mnon  is  somewbat  delajed,  it 
is  weU  to  try  a  few  weeks'  ec^nrse  of  hvgieiiic  nieasiires,  togetber  \vitli  local 
.  light,  often  repc*ated  baiuinering  of  tlie  site  of  fractiire  witb  a  perciission  bam- 
nier,  or  the  injection  of  sonie  of  the  patient^s  blood  between  the  ends  of  the 
non-united  fragments.  Bone  graf  t  ing  should  be  resorted  to  in  caae  theso  meaa- 
iires  fail. 

OperatloEs  Upon  the  Tarsus.i — Keinoval  of  the  astragalns  dcscrves  uo  special 
meutiuu.  If  the  lV»ot  hm  beeii  inoriobilized  iii  the  proper  position  and  no  in- 
fection  oecurs,  the  so<:mer  atteinpts  at  \veight  bearing  aro  iK^gnu  after  the 
cutaiieou8  woontifl  buve  bented,  the  better. 

WLADIM!ROFF  AiiKULlCZ  RE8ECT10N, — No  atterapt  shouhl  be  made  to  bear 
weight  until  a  fino,  bonv  svnostosis  has  taken  plaee.  In  the  meantime,  one 
niust  ^nijird  against  disphiceoient  of  tlie  fragmenta. 

The  Toes. — OPP:RATiONS  FOR  IIALLUX  VALGUS.— Tbe  great  tue  shonld  be 
kept  on  a  line  with  the  internal  inargiu  of  the  foot  by  padding  between  it  and 
the  next  toe  in  aciditiiui  to  applying  a  liabl  splint. 

OPERATIONS  FOR  HAMMER-TOE,— A  proper  position  is  niaintainej  by  bold- 
ing  the  toe  dowu  upim  a  sandal  with  Biiirable  perforations,  tbrough  \vbieh  a 
tape,  encircling  the  snmmit  of  the  resected  joint,  ia  drawn  and  tied  ou  the  aole 
side. 

INGROWING  TOE-NAJL. — ^If  taken  in  tirne,  operation  is  rarelj  necessarj  for 
tliifl  condition.  If  tbo  nail  is  raised  ont  of  its  bed  and  its  sharp  margin  h 
either  pruteeted  witli  gauze  or  witb  sealing  wax  and  is  roade  to  projcn-t  bevond 
the  poiiit  wbere  it  has  bwn  aeeustoined  to  oat  into  the  iiesh  of  tbe  toe,  the  neces- 
«ity  for  operation  is  nsiiallv  avoided.  If,  ou  tbe  other  band,  operation  has  been 
pcrfornicd  in  tbe  preseiiee  of  infection,  tlio  after-treatment  mnst  be  direeted 
toward  prcventing  anv  stagiuition  of  Hceretion.  Freqnent  cbange  of  wet  dresa- 
ings  for  tbe  first  few  duvs  is  followed  by  tbe  applieation  of  a  sni  table  dressing 
of  some  antiseptie  salve.  The  patient  shrmld  be  instnicted  in  the  proper  cntting 
of  the  nail  to  prevent  reenrrenoe. 

After  both  biinion»  hainnicr-toe,  and  ingrowing  nail  operationa,  the  snrgeon 
Diust  see  to  it  that  the  patient  wcars  shoes  of  the  "'Oronnd  Gripper'"  or  "Cow- 
ard*'  type  to  prevent  tbe  nodiie  erowding  of  the  toes. 
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CHAPTEK    IlI 

POSTOPERATIVE    OPERATIONS 


LUCIUS  W.  HOTCIIKISS 

Postoperativo  operations  aro  operations  \v]ii(4i  are  rendercd  imperative  hy 
the  occujrreiice  of  sorae  accident^  injiirj,  or  complication  diiring  the  eoiirse  of 
couvsilesecnce  from  a  primarv  surgioal  procedure. 

Siieh  operations  maj  bc  called  for  as  tlie  result  of  errors  in  judj^ncnt,  errors 
in  teelmie,  earelessiietis,  or  conditioHH  over  which  the  siir*reou  has  no  control 
or  whieh  ha  ve  made  the  priniary  operation,  of  necessitv,  iiicomplete. 

Postoperative  operations,  therefore^  are  often  operations  of  nrgent  necessitj, 
and  manv  of  theni  are  oi  major  extent  and  inipoilanee,  callinijr  for  the  liighent 
degree  of  skill,  jnd^nent  and  ability  in  their  executioii*  Nothinn^,  perhaps, 
t<»8t8  the  oonragc  and  general  ahilitv  of  the  snrgeon  more  than  to  be  calied  npon 
to  perform  ono  of  these  major  emergencv  operations,  often  iiiider  adverse  con- 
ditions^  for  some  serions  complieation  ariaing  iincxpectedly  during  the  course  of 
convaleseenee  from  an  othcr\vise  siiccessfn!  primary  operation. 

For  an  operator  with  clean-ent,  rapid  and  eHieient  method.s  of  work,  of 
0teady  brain  and  hand,  who  can  aet  promptlv  but  not  hastilv^  and  with  a  defi- 
nite  pnrpose  as  to  \vbat  may  he  aecomph'shcd,  siieh  operations  offcr  a  field  of 
proniise  in  the  rewiird  of  manv  lives  saved.  Snrpeal  literature  aboiinds  in  tlie 
description  of  brilliaut  work  of  this  charaetcr  and  h  an  incentive  to  effort  to 
exteiid  the  aafe  bonndaries  of  thig  promising  field  of  eiideavon 

Indications  for  Poatoperative  Operations, — Generallv  speakiiig,  seoondarj 
opcrati<;>ns  are  called  for  by  reasou  of  the  oeeurrenee  of  hcmorrhage,  sepsis, 
obstruction  to  the  circniation  of  b!ood  with  resnttini^  gangrene,  obstruction  to 
the  ttow  of  the  eontcnts  of  the  intestinal  canal,  or  of  the  dnet«  of  varions  organs 
or  glandgj  for  the  removal  of  forcign  bodies  accidentally  left  in  tlie  field  at  the 
tirne  of  the  priinary  operation,  and  for  sonio  other  conditions  not  properly  or 
fitrictly  falling  \vithin  aiiv  one  of  theso  divisiona, 

Postoperative  Hemorrhage« — Thoro  aro  few  aeeidents  in  siirgical  practico 
more  aeritma  to  the  patient  and  to  the  repntalioii  of  tlie  siirgeon,  aiso,  tbau  the 
iinoxpectcd  oceurrenee  of  severe  postoperative  liemorrhage  several  honra  aftcr 
the  performnnc*e  of  mi  otber\vise  snrcesj^fnl  fjperatinn  in  whieh  no  sneh  resiilt 
has  iM-eii  iintii-ipafed  c^r  (*onld  properlv  h  a  ve  brcn  lo(>ked  for. 
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Too  great  čare  can  never  be  used  to  stop  ali  blecdiDg  at  the  tirne  of  the  pri- 
mary  operation,  especiallj  when  such  bleeding  is  witbin  the  cavity  of  tbe  ab- 
domcn,  '*TIio  littlc  bletnllng  wbit4i  will  soob  stop"  sboiild  never  be  disregarded 
bero  or  in  any  othcr  sitnation  \vherc  it  18  out  of  sight  and  prorapt  control.  A 
little  extra  paina  to  make  cvery  sticli  \voiind  a  dry  wound  never  brings  regrets 
and  is  wortL  ali  tbe  tirne  and  effort  expende(b  It  makes  no  difference  wbether 
tbe  ligatiiro  elipped  beeanso  of  carcless  or  incifirient  application,  or  wbefher 
sniall  bleeding  points  were  ovcrliMjked  or  disFCij:anle«l,  tbe  beniorrbage  wliicb 
fo]low8  maj  be  fatal  and  constitute  a  snrgical  tragedj  never  easy  for  the  surgeon  fl 
to  oxplain  satisfactorilv  or  for  tbe  patient's  relatives  ta  forgive. 

SECONDART  HEMORHHAOE,- — Tnio  seeondarj  bemorrliage  ia  stili  occa- 
sionally  observed,  tboiigh  bappilj  but  rarely,  save  in  infected  fields  where  it  ■ 
is  not  ahvavs  possible  to  giiard  agninst  it.  It  niav  folIo\v  aseptic  ligation  of 
some  of  tbe  larger  arterial  tninks,  from  cutting  tbrongb  of  tlic  stcrile  ligature, 
as  in  operations  for  aneiirvsm,  thougb  it  no  longer  consfitutes  tbe  real  menacc  it 
did  in  pre-antiseptie  davs,  wben  tbe  "coming  away  of  the  ligature/'  about  the 
nintb  day,  was  %vatelied  with  tbe  greatest  anxiety, 

TEEATMENT  OF  POSTOPERATIVE  OR  *'REACTIOKARY"  HEMORRHAGE,— 
Expo9ure  and  ligation  of  the  bleeding  point,  eitber  throiigh  the  re-opcned  opera- 
tion woiiiid  or  other  incision,  constitute  tbe  proper  treatment  fur  this  eniergencv, 
wbether  the  bleeding  is  in  the  extremity  or  tbe  pelvia,  Preliminarv  trana- 
fnaion  of  blood  may  be  called  for  when  the  patient'9  condition  approaebea  ex- 
sangnination,  and  infnaion  of  normal  Bterile  salt  sointion  either  into  the  vein 
or  subcutaneoiislj  is  often  a  ready  and  etlicicnt  nieana  of  tidiug  the  patient  over 
a  dangerona  period.  Tbe  application  of  Momberg'8  belt,  to  seeiire  temporarv  ■ 
hemostasis  witliin  tbe  pelvic  eavitj  wbiie  prcparations  are  being  made  to  re- 
open  the  abdoinen,  may  be  cffeetiial,  or  manual  prcssure  upon  the  lower  aorta 
in  a  tbin  individiial  mav  answer  tbe  same  pnrpose,  when  a  furtbcr  loss  of  blood 
woiiId  render  futile  any  secondary  operation  for  its  relief,  Tbat  is  to  say,  the 
surgeoDj  in  some  of  these  caseSj  is  confrontcd  \vith  a  condition  which  pnta  bim 
in  a  serions  dilemraa.  If  be  operates  tbe  patient  diea;  if  be  docs  not  operate 
the  same  result  occiirs.  Obviouslv,  then,  any  raeans  \vbich  can  be  found  to  pre- 
vent  fnrtber  loss  of  blood,  or  wbieb  ean  pnt  more  blond  or  fini  d  into  tbe  pa- 
tient's  cireulation,  may  be  vital  before  the  operation  of  expo&ure  and  ligation 
of  tbe  bleeding  vessel  can  be  safelv  accompHsbed. 

Postoperative  or  secondarv  bomorrhago  in  infceted  fields,  as  in  extensive 
cellulitis  of  tbe  forearm,  oceasional!y  oecurs  and  mav  be  controlled  by  pressnre* 
Tbis  control  is  general ly  temporarv,  boweverj  and  tbe  bleeding  soon  begins 
again  with  the  washing  away  of  tbe  infected  clot  in  the  month  of  tbe  divided 
vessel.  Ligation  in  situ  is  sometimes  easv  and  soinetimeSj  on  acconnt  of  the 
softcned  or  slonghing  tissues  snrronnding  the  bleeding  point,  verv  difficult. 
Some  form  of  sutnre  ligation  whieh  ineludea  the  snrrounding  tissne  in  the  graap 
of  the  ligatnre  will  often  snffice.  Tbis  is  called  the  runsfednings  knot  by  the 
Germans,  and  is  frequently  effectnal  in  infceted  fields  and  elsewbeTe  to  control 
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serious  bleeding,     Occasionallv,  of  coiirse,  wliere  tlie  looal  conditions  aro  sucli 

that  ligation  in  situ  is  iiiipo.-^sible,  the  tnmk  of  tlic  arterj  will  liave  to  bc  ligated 

in  its  coiitiniiit,\%  8omewli€re  above  the  infeetecl  field,  as  oocasionallj  happeng, 

for  exaiupk%  in  t  lic  lieiiiorrliatres  f  rom  the  pahii  in  severe  infcf^tions  of  tlie  h  and. 

El8ewhei'e  than  on  the  aiirfaet?  of  the  hody,  where  tlie  hleeding  may  be 

quickly  recognized^  the  problem  of  treatment,  it  wiU  be  seen,  beeomes  often  vcry 

UK>nip]cx  and  ealls  for  rare  jiulgntent  on  the  part  of  tlie  surgeori.     Withiri  the 

Peavitj  of  tiie  abdomeii  or  the  rectinn,  large  qnantitics  of  hlood  mav  aceiimulatc 

withoiit  showing  anj  telhtale  stain  upon  tho  drci^flingSj  the  first  indications 

Ijeing  the  rcstlcaaness,  '*air-himger,"  feeble  pulae  and  extrenie  pallor  and  weak- 

ness  of  the  patient. 

In  trne  secondarv  hemorrhage,  whlcli  oecura,  as  a  nile,  several  day8  after 
an  operation,  sinaller  **signal  bleediiigs,"  as  thej  aro  callcd  hy  the  older  writers, 
freqiiently  precede  the  fina!  heninrrhage  and  shouh!  never  be  disregarded  by  the 
snrgeon,  although  thcv  are  frcMpieiitlv  eaav  to  control  Ijv  prcssnre.  Their  ap- 
pearance  should  be  promptlv  followed  by  a  search  for  and  ligation  of  the  bleed- 
ing  pol  nt  l>r»fore  the  pa  t  i  en  t  is  fatallv  \veakened. 

Postoperati¥6  Wound  Infection. — WounJ  infection  is  another  fertilc  caitse 
of  postoperative  operations  and  ahoidd  be  early  reeognized  and  promptly  dealt 
with. 

The  degree,  the  characterj  the  depth  and  the  sitnation  of  the  infection  will 
obviously  determine  the  eharacter  and  extent  of  the  operations  for  its  relief. 
Siich  operations,  niinor  and  major,  will  be  dealt  with  more  at  length  under  the 
proper  regional  heads.  Tlie  v  are  of  ali  degrees  of  extent  and  8everity  and  form 
an  intercsting  aiid  iniportant  stiulv. 

Postoperative  Obstruction. — Under  this  head  may  be  inehided  the  treatment 
of  the  ubstnictions  to  tlie  eireiihitioii  of  the  Idnod  arisiiig  froin  accidental  woiind- 
iiig  of  iinportant  vascnhir  trnnks,  obstrnetion  to  the  flow  of  intestinal  eontents, 
as  in  postoperative  ileiis,  as  well  as  the  obstrnction  of  diiets  siich  as  the  ureter 
and  tho  bi]iary  and  8alivary  ducts  by  inclusion  or  di^dsion. 


The  postoijerative  8urgery  relating  to  the  removal  of  foreign  bodica^  the 
division  of  nerve  tninks,  and  the  niiscellaneoiis  conditions  which  cannot  he 
ela^ified,  will  be  trcated  lUHler  tho  proper  regional  heads. 
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POSTOPERATIVE  OPERATIONS  IN  THE  REGION  OF  THE  HEAD  AND 

NEOK 

THE    HBAB 

Secondarv  operations  npon  the  head  nniv  involve  the  sealp^  the  shull,  the 
blood  and  air  sinnses  of  the  craniiim  and  face,  and  the  brain. 

Operations  on  the  Scalp  and  Sknll  for  Postoperative  Hemorrhagic  and  Infection. 
L-^Secondarv  operations  npon  the  scalp  are  aunietinies  necesaitated  by  reasou  of 
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the  occiirrenec  of  liemorrhfige  or  infeetiou,  whirh  mav  follow  the  siitiire  of 
ac3cideiital  sralp  vvotiiula  or  of  operative  wmuMls  niatle  in  the  removal  o£  tumors 
of  the  acalp  or  for  eonditions  witliin  the  cavitj  of  the  sknll. 

After  trephiniiig  for  eompoiiiid  deprcssed  frartiiro  nf  tlio  skiill,  \vith  re- 
moval of  depressed  fragmenta  whitdi  had  penetratcd  the  brain^  it  was  fouud  in 
one  čase,  on  €xamination  of  the  skull  by  the  X-ray^  that  some  inibedded  frag- 
ment s  reniained  hehind.  This  nccessitatcd  a  seeondarv  opera  t  i  on  nnder  the 
gnidancc  of  the  skia^^ram,  wluch  consistcd  in  tlio  removal  of  the  fragmenta 
Avhidi  were  not  fonnd  at  tlie  primarv  operation. 

Altlmngli  many  of  the  postopenitive  operations  npon  the  soalp  and 
tfknll  cdiisist  in  openiiig  the  woniid  and  seeiirini^  tlie  hleeJini^  point  or 
pruviding  drainage  in  tlie  event  of  infcetion,  thev  are  oftfn  of  the  great- 
est  importance  to  the  patieut  in  that  tliev  may  save  him  from  more  serioua 
trouble. 

Ileinorrhage  after  sutiire  of  woniids  of  tlie  scalp  is,  as  a  rnle,  promptly  de- 
tected  and  eontrolled  by  preasure  or  ligation.  Infeetions  spreading  beyond  the 
edi-es  of  tlie  wonnd  i»enerally  oall  for  removal  of  the  sntnres  and  provision  for 
wound  drainagCj  or,  in  the  ease  of  <leep  spreading  infeetionH  beneath  the  aponeu- 
rosis  of  tlie  oeeipitofrontalrs  ninsele,  wide  and  <ieep  ineisions  mav  he  ealled  for 
to  prevent  extension  of  the  infectioo  to  the  deeper  and  m(*re  important  strne- 
tures  within  the  sknlL 

Postoperative  operations  following  trephining  for  componnd  fractnres,  for 
the  drainage  of  eerehral  abscesnes,  or  the  removal  of  tumora  of  the  brain  or  its 
membranefi,  mav  have  to  be  <lone  for  the  relief  of  pressnre  dne  to  hemorrhage 
or  for  the  revisiou  of  drainage. 

In  the  event  of  postoperative  bemorrhagej  the  skull  niay  have  to  be  re-opened 
and  an  endeavor  made  to  aeciire  the  bleeding  point  l>y  sntiire  ligation  or,  if  this 
is  not  practieahle,  to  remove  the  clota  and  control  the  bleeding  by  the  pressnre  ^ 
of  a  light  pack  carefnllv  plaeed.  ^ 

Postoperative  intracrania!  infoctions,  nnhappilv,  are  not  amenahle,  to  the 
same  degree  as  elsewhere,  to  the  rnle  of  free  ineisions  and  drainage  for  the  relief 
of  tension  and  the  prevention  of  fnrther  spread.  When  sueh  a  coniplieation 
occura,  howeverj  an  endeavor  shonld  be  made  to  secnre  free  drainage  by  wide 
opening  of  the  wound  and  the  introduction  of  a  drainage  tube  or  liglit  gaiize 
packing. 

The  peeuliar  structure  of  tht^  brain  tissup,  howover,  rendora  it  sinprularly  non- 
Tesistant  to  infeetions,  and  tloB  faet  in  itself  oalls  for  the  niost  rii^id  aseptic  technic 
in  ali  operations  witliin  the  ^kidl,  as  it  is  miH*h  eaftier  to  prevent  infeetion  at  the  origfi* 
nal  operntion  than  to  čope  with  it  succcasfuUj  after  it  is  once  established. 

Postoperative  operations  following^  partial  inastoidectomy  for  mastoid  and 
middk?  ear  siippnration  mav  be  ealled  for  l>y  reason  of  the  later  development 
of  thronibosis  in  the  lateral  siniiR.  Hneh  opcration  eonsists  in  exposing  and 
opening  the  lateral  sinus,  cleaning  oiit  the  elots,  and  in  some  eases  the  ligiition 
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or  rcniovtil  of  1 1  it;  in  ter  mil  jniziiljir  ve  in  i  a  tlie  nvvV,  Tlie  teeliiHc  of  thcse 
iipcriitioiia  is  tleseriln'«l  e  I  se  ubere  and  ueeds  uo  furtlier  Jes(*riptioii  herc. 

Postoperative  operation  for  the  relief  of  paralysiB  of  the  facial  nervc,  dne 
to  aceidental  divlsioii  of  the  faeial  triiiik  in  operations  iipoii  the  inastoid,  is 
sometimes  eiilled  for.  Aa  it  ia  gencnilly  inipossible  to  lind  and  joiii  tlic  eink 
of  the  divided  iierve  imder  these  eonditioiis,  the  operation  of  faciohvpoglosaal 
anastoniosis  has  beeii  devised,  udierebv  the  exposed,  distal  erid  of  the  divided 
soventh  iiervo  is  siitnred  to  the  proxinia]  eiid  of  the  h_vpo^h>ssal  iierve,  This 
procedure,  which  i&  fnllj  deseribed  ^iiuler  t)jc  proper  head,  ofteii  rej^nlts  in  par- 
tial  restoration  of  fnnction,  thoiigh,  as  a  rnle,  the  resni  ts  are  ne  ver  qnite  perfect 

Seconda]7  Operationa  for  the  Bepalr  of  Skali  Befects  Following:  Operation. 
— Large  defeets  uf  t!ie  vunh  and  frontid  regioim  of  the  skiill  mav  he  repairetl  by 
the  introdiiction  of  platen  i>f  eellnloid  proper! y  ahaped  to  fill  in  the  defect,  or 
somotimea  bv  the  ns^e  of  uietallie  platea,  as  of  aih^er  or  otlier  metals.  Such 
plates  mav  rcniain  in  plaee  for  a  loiig  tiiae  and  give  no  tronblc  and  serve  as  a 
protection  to  the  iiiiderlvin«:  brain,  or  tbev  may  caiise  conaiderable  irritation 
and  ha  ve  to  l>e  removed*  Ropke  bas  proposed,  for  tbis  purpose,  tbe  introdiiction 
|£«n  antoplastic  'jji\{t  deri  ved  from  tbe  plato  of  tbe  seupnla. 


POSTOPEEATIVE   OPEBATIONS   IK   THE   NOŠE,   MOUTH,   FHABYKX,   ETC, 


Operation  for  Postoperative  Nasal  Hemorrliage  and  Infection*— Operations 
in  the  noše  mav  he  followcd  bv  severe  heniorrbaire,  wliieli  niav  nr^ntlv  oall  for 
relief.  Tbis  is  often  best  obtained  bv  ti^litlv  plngpng  tbe  na  res,  as  it  h  not 
feiisible,  as  a  rnle,  to  eniplov  tbe  lipitnre  in  tbis  sitnation. 

TTnder  loeal  anesthesia  w!th  novoeaiii  and  adrenalin,  aml  \vith  tbe  aid  of  a 
goocl  stron^  Iigbt,  pliiir^ng  the  nares  by  the  earefnl  introdnetion  of  ganze  plngs 
from  the  front  of  tlie  iiose,  nntil  tlie  eavitv  19  eoinpletelv  fiUed,  is  often  effeetnal 
in  controlHnij;  the  bleeding.  Plugging  tiio  posterior  nares,  an  operation  already 
df*sieribed  elsewhere,  is  freqneTitly  nec^ssarv  and  penerally  effeetnal,  altliongli 
it^  performance  mav  be  verv  disagreeahle  to  tbe  patient  and  sometimes  qiiite 
diffienlt  for  tbe  snrgeon  to  exeente  properly. 

Postoperative  nasal  infeetions  nuiv  be  very  serions  by  reason  of  their  occa- 
sional  tendenev  to  spread  npward  tlirongli  the  cribrifomi  plate  of  the  ethmoid 
and  to  involve  tbe  niendiranes  of  tbe  brain.  Poatoperative  revlsion  of  drainage 
mav  soinctimes  be  neeessarv  in  these  eases  and  nmv  involve  the  removal  of  bone 
for  the  aceompHshnient  of  thia  piirpose.  This  sort  of  procednre  not  infre- 
qnently  follows  operatinns  on  the  frontni  ainl  maxillary  sinnses  and  upon  tbe 
ethnjoidal  eells,     Sneb  (iperations  are  deseril^ed  elsewhere, 

8econdary  operation  for  the  removal  of  necrotic  bone  after  Killian^s  opera- 
tion for  frontal  sinns  infcvtion.  Thia  oeenrred  in  a  personal  čase,  where  tbe 
plato  of  bone  fonning  the  eerebral  face  of  the  frontal  sinns  was  discovered,  at 
the  tirne  nf  primarv  operation,  to  be  entirelv  necrotic  bnt  stili  aomevvbat  ad- 
heretit  to  tlie  dnra.     A  seeon da ry  operation  for  its  removal,  togetber  with  rc- 
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Vision  of  drainage  tlirough  the  etlniiuiil  eells  iiito  thc  luisal  cavitv,  was  success- 
fullj  done  sevcral  dajs  later. 

Secondarj  operations  for  harelip  and  f or  cleft  palate,  dne  to  failure  of  the 
primarj  operatiun,  are  conmion  cnoiitrti^  and  tlic  secoiidarv  operation  n)ay  have 
to  be  variouslv  nioditied  by  reason  of  the  loss  of  tisane  in  tlie  pcrfornmuce.  The 
qiiestion  of  repair  in  ali  thes€  casea  is  disciissed  iinder  the  ehapter  dealing  with 
pUistic  operationa  for  congenital  deformities  of  the  lips  and  of  the  soft  and  hard 
pa  late, 

Operation  for  Salivary  Fistula. — Secondarv  operation  for  the  repair  of  a 
salivarv  fistula,  dne  to  the  aceidental  or  unavoidable  woimdiiig  of  Stenson'a 
dnct  durinp:  the  eonrse  of  some  opcrationi?  npon  the  face,  is  oeeasionallv  ealled 
for,  There  are  varioiLs  methnds  devised  to  relievc  this  verj  tronl)lo8ome  coni- 
plieation,  described  under  their  proper  heads  and  needin^  no  fnrtlier  descrip- 
tion  Lere. 

Operation  for  Hemorrhage  Followittg  Tonail  Operations, — -After  the  opera- 
tiona  of  toBgillotomj  and  tonsillectomy»  severe  prjstoperative  hemorrbage  some- 
times  oceurs,  calling  for  pronipt  and  effieient  ni^asures  for  its  relief,  as  the  pa- 
tient  niav  bleed  a  large  aniount  froni  an  apparentlv  insiirnifieant  tonsillar  ves- 
sel  and  it  is  importaiit  to  lose  aa  little  tirne  as  possible  in  stopping  the  tlow  of 
blood.  At  times  it  mav  be  possible  to  aee  and  grasp  the  bleeding  vessel  throiigli 
the  wonnd  witb  forceps  and  to  tie  it,  or  it  mav  be  ioehnled  in  some  varietv  of 
sntnro  ligatnre  which  siirroimds  it  and  at  the  same  tirno  graaps  enongh  of  the 
tonsillar  atnmp  to  prevent  ita  slipping  Presaiire  \vith  the  finger  or  pads,  and 
eonibined  pre.^snre  from  both  within  and  wit!imit  the  nioiith,  bv  means  of  a 
apecial  instrument  made  for  tbis  pnrpose,  have  ali  been  nsed  with  good  effect  in 
eontrolling  alamiing  postoperative  hemorrbages  from  the  tonail.  It  is  wel!  to 
remeniber  that  postoperative  bleeding  after  the  removal  of  tonsils  and  adenoids 
maj  oeeasionallv  proeeed  from  the  posterior  pharvngeal  wall  aud  \ye  due  to  the 
presence  of  a  tag  of  partially  removed  soft  adenoid.  In  these  caaes  a  8weep  of 
tlie  finger  will  often  discover  and  reniove  this  tag  and  promptlj  stop  the  henior- 
rhage. 

Wlien,  in  spite  of  varions  measures,  the  bleeding  Btill  eontinues,  as  maj  be  tho 
čase  where  the  tonsillar  baso  is  «iloij^by  and  cannot  support  a  ligratnro,  and  wben 
pressure  has  been  tried  and  failcd  to  i*ontTol  the  recurring  losa  of  blood,  the  final 
resouree  loft  to  tho  snrpeon  ib  liga  tion  of  the  cKtoriial  earotid  artery.  Extreme  re- 
luftanee  to  take  this  step  bas  pcrbnps  ocean  iona  lly  led  to  neeflless  saerifiee  ol  life, 
althougb  the  too  long  postponement  of  tlio  operation  and  ita  exeeution  tinally,  imdcr 
the  most  unfavorablo  conditions  for  the  patient.  niay  lead  to  eqnnlly  bad  results. 

The  operation  of  liga  tion  of  the  earotid  needs  no  special  dcseription  heve  as 
it  ifl  dealt  with  in  a  separate  ehapter.  The  qiiestion  of  the  ehoiee  of  an  anes- 
thetie,  ho\vever,  nuiv  be  of  great  importauee  under  tliese  conditions,  and  should 
be  based  on  earefnl  judgment  aa  to  the  needs  of  the  čase  in  hand.  The  same  is 
tnio  of  the  necessitj  or  cxpedieney  of  blood  transfusibn  or  of  šali  ne  infiision 
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preceding  the  operatioii  iii  these  cases.  Ono  or  tlic  other  is  qiiite  apt  to  be 
iiecessarv,  and  it  is  vvell  to  remember  that  the  snbcutaneoiis  iiijcetion  of  normal 
sterile  salt  solution,  wliich  can  generallv  be  qiiieklv  obtainecl  anywhere,  is  often 
a  savin^r  raeasuro  and  bas  innnv  tirnes  dmicjiLstrated  its  iisefiilness* 

Control  of  Hemorrhage  Followiiig  Eemoval  of  tbe  Tongue, — Postoperative 
oporations  for  tbe  contro!  of  severe  hemorrhage  folIowiiig  reinoval  of  the  tongue 
for  carcinoina  an?  o{  o^rasioiial  owiirre!it*e.  WhL'rc  a  traction  ligaturc  has  been 
left  in  plače  so  tbat  the  stump  of  the  tonguo  mav  be  pulled  forvvard,  the  bleed- 
ing  point  mav  often  be  easilv  seen  and  secured  before  nnich  blood  is  lo^t.  If 
there  is  no  sueh  li^iiiaturo  the  finger  houked  aronnd  the  stninp  of  the  tongiio  will 
serve  in  the  emergenev  to  puli  it  forivard  into  view,  and  allow  the  bleeding  ves- 
sel  to  bc  caiight  and  tied.  Ligation  of  the  lingiial  or  cxteriial  earotid  may  be 
necessarj  uiider  these  eonditioiis,  where  tho  stump  of  the  tongiie  ia  too  soft  to 
hold  a  forceps  or  ligature,  biit  temporarv  bemostasis  at  least  mav  goncrallj  be 
seonre«!  by  piilling  forward  the  base  as  above  deseribedj  even  if  the  ligation  in 
continuitj  of  the  other  vessela  is  deemed  expedient.  Local  applieation  of  a 
solution  of  coeain  to  the  pharvnK  will  greativ  simplifjr  this  procedure. 

POSTOPEEATIVE  OPEBATIONS  IN  THE  NEG^ 

After  operations  in  the  neck,  the  occurrence  of  hemorrhage,  infection,  or 
Ipreasnre  obstniction  of  the  larynx  mav  call  for  prompt  measures  of  relief. 

OperatioE  for  Postoperative  Hemorrhagii, — Postoperative  hemorrhage  may 
^necessitate  the  re-opcning  of  the  woimd  and  seeuring  the  bleeding  vesseh  In 
trtie  secondarv  hemorrhage,  snch  as  may  occur  in  infected  fields,  the  problem  13 
not  fthvavs  bo  aimple,  as  the  tissnes  are  &oi't  and  hold  a  ligature  with  difficulty. 
Some  form  of  siitnre  lij^atnres  šmvU  na  the  umsievhunfjs  knot,  is  generally  effec- 
tive,  however,  although  occasionallv  a  niuin  artcrial  trunk  may  require  liga- 
tion to  control  the  bleeding. 

Secondarv  hem<irrha;Lre  nfter  the  operation  of  ligation  of  the  earotid  or  suh- 
elavian  arterv  in  the  rase  of  anenrvsm  of  one  or  the  other  of  theae  vesselsj  for 
i;xHmple,  may  oeciir  from  tlie  eutting  through  of  tho  aseptie  ligature,  but  this 
aeeideiii  i«  fortUTuitelv  tj  u  i  te  rare,  When  it  does  oeeur,  the  field  miiat  be  wel! 
exposc<l  by  opiming  the  \vunntl  and  applving  the  ligature  higher  up,  teniporarv 
hemostasis  having  in  the  mean  time  been  seeurcd  bv  firm  pressure  by  the  finger 
or  a  pad  thni^t  into  the  \vouiid  and  held  there  imtil  preparations  for  proximaI 
ligation  of  the  blec^<lifig  arterv  ean  be  m  a  de.  Tn  praetiee,  this  is  sometimea  im- 
|)068iblo  \vhen  the  bleeding  is  sudden  and  overwhelming. 


Postoperative  iiifectioiis  in  the  neck  nre  perhopB  inore  eonimon  than  and  fidl.y  as 
important  a  a  jvistnperative  lu-iiiorrhnp^  It  is  vpry  esseiitinl  to  rpcojerni^e  early  tlie  pres- 
eace  of  Apreadinit?  woinid  irifVrtionHt  oloii^r  the  planps  of  th*^  doep  ccrvical  faacia  and  to 
•pprt^ciate  also  the  importance  of  tlie  enrl.v  relief  of  teiihirm,  by  prompt.|y  re-opening 
and  drainin^r  the  waund,  and  where  the  procesa  is  rapidly  extending,  the  necessitj 
of  nuiking  freo  and  deep  ineisions,  to  prevent  the  estensioii  of  the  cellulitis  to  the 
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mediastinuiu   mu]   tlie  iiivolvpnieiit  of  the  lnrynx.     Hopcatcd   divi)   iiR^isioiis   inav  be 
neceHsnry  to  p  reven  t  fatal  dtiniage. 

It  13  aniuzing  to  thiiik  how  whr>lly  inadcqiuito  are  tlio  iiH-isioTis  \vliirh  are  soiiio- 
tJmcB  inade  for  the  relief  of  some  of  the  cases  of  dcep  cervieal  ci?lliditb,  with  what 
ajjparent  rcluetaiiee  they  are  soinetimes  reš^orted  to,  and  liow  niueh  reliance  ,seem3 
t4Um  to  he  phired  iipoti  the  effii*iency  of  some  advertiaed  i^erunjs  and  vaecines  of  Diore 
t  hali  doubtful  value. 

A  eonsidcrablc  experieiioc,  (^xtc?udini^  ovcr  ijiaiiy  jeans  in  tlic  surgieal  servicc 
of  a  large  general  hospital,  has  led  me  to  the  iimi  convietiou  that  there  is  stili 
itnuth  Jiecd  of  iir«»;iiij^  the  tnith  of  t!ie  aiieieiit  siirgioal  inaxiiH,  **Uhi  ptis,  ihi 
evaciia/*  and  of  dcploring  the  present  tcnileiiev  in  some  (jiiarters  to  rciv  npon 
the  lise  of  some  of  the  quite  mireliable  seriinis  and  vaecines,  in  the  face  of  con- 
ditiona  whieh  \voiild  seem  Biiftieientlv  ohvions  to  suggest  the  free  iise  of  the 
sealpel  and  the  drain.  It  is  qnito  remarkahle  how  manv  of  thesc  cases  are  loat 
fi»r  the  laek  of  appHcation  of  soiind  principles  of  treatinent  in  the  earlier 
stages. 

For  c*xaniple,  a  man  roeently  applied  for  treatment  at  the  hospitul  fnr  an  cxtcnsive» 
^prcadin^,  decp  rdliditis  of  thf*  ncfk,  fol[owing:  a  toiisilhir  infcrtioii.  IIih  wbole  nei*k 
waH  brawny,  red,  and  painfnh  the  pa  t  i  en  t  was  evid«^ntly  Rej  it  i  e,  sin  d  In  a  fonditlon  vejry 
jMHir.  Ilift  previoiis  treatment  had  apparently  eonsisted  in  the  making  of  1  small 
ineision  in  the  ni>per  part  of  the  side  of  the  ueek  and  in  the  use  of  a  eoramercial 
serum  of  vnunted  effieiency* 

In  Bpite  of  very  extensive  and  deep  ineisioiis,  wlneh  revealetl  the  preseiiec  of  pus 
everj*where,  the  patieiit  succnmhed  to  septicernia  in  a  few  days,  a  traeheotoiny  havinsf 
been  done  in  the  meanthne  to  prevent  aspliyxia,  Deep  eerviea!  cellnlitis,  tlierefore, 
postoperative  or  aecondary  to  loeal  or  more  distant  poiuta  of  iufeetion,  sliould  be  recog- 
nized  early  and  treated  as  a  dangerous  condition. 

After  the  nporation  of  larvngectoiiiVj  deep  spreading  eervical  cellnlitis  niav 
involve  the  anterior  mediaatiiumi  and  lead  to  a  fatal  re^iitt.  Its  prcvention 
nuiy  soraetimes  be  effeeted  bv  adopting  the  method  c*f  Oilc,  who  prnposed  doing 
larvnireetomv  in  2  stages,  at  tlie  first  operation  freeing  the  laryiix  and  paekiiig 
the  snrronnding  wonnd  with  iodoform  ganze  for  a  fe\v  davs,  to  establish  the 
formation  <if  a  registant  wall  of  grannlations,  and  then  proeeediiig  to  cxtirpate 
the  larTnx  at  the  second  operation,  \vlth  littlo  fear  of  infeetion  of  the  deeper 
planeš  of  the  neck. 

Sauerbruch  has  reconimended  opening  and  draining  extension  abseeases  in 
the  anterior  merilastinuni  bv  trephining  tlmnigh  the  sternuni, 

Rehn  recoinniends  splitting  the  sternura  to  seenre  an  approaeh  to  this  field 
for  the  same  purpose. 


Laryngotomy  or  traeheotoiny  may  beeome  finddeidy  nrtrent  in  any  ease  of  deep 
Rpreading  f^^llulitiš  of  the  net-k,  esperially  in  the  f<irin  knnwii  aš  Tindwig'9  anf^ina, 
whieh  spreadn  from  the  floor  of  tlie  ninnth.  The  operation  is  essientially  an  eniergency 
one  under  these  condltions,  and  ninst  often  be  done  without  previoua  preparation. 
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iiltlniujrh  it  is  tho  rulo  in  tliese  cascs,  iti  liot*pital  practifo,  to  bine  tbc^  iiistnimcnts  at 
luiiid  iu  vif?w  of  tho  po^ftil^le  cmergency. 

The  opera  t  ion  niav  often  liavc  to  be  done  w*ithout  an  anestlietic  and  not 
infrccjiietitlv  in  the  sitting  postiire,  as  the  patient  is  in  grcat  diatress  and  cannot 
lie  down.  Tbo  ipiiekest  way  to  tlic  adniis.sion  of  air  to  tlie  snflForer's  liings, 
under  thcse  eorjdititjnsj  is  to  make  an  opcuin^  thnmj^b  the  cricotlivroid  mem- 
brane and  bold  it  open  vnth  the  haiidle  of  the  sealpelj  for  example,  nntil  some 
form  of  tnbe  can-  be  fonnd  and  introduced. 

A  wiimiiig  against  ox>ening  througb  the  thyrohyoid  membrane  abovc  the  vocal 
fords  ina,v  aeein  innieccsstirj'  jii  th\^  ronnpction,  but  this  haa  beeii  done.  iTiadvertently 
tiiuiiy  tinies  iu  the  ex<.'iteinent  ni  ihe  c»mt'rgency  and,  of  eourse,  without  atiy  rehef  to 
the  piitient. 


A  proper  incision  and  an  openinij  into  the  trachea  are  readilv  execnted, 
even  witb  a  penknife,  if  the  operator  kecpa  hia  bead  dnring  this  most  distressing 
occnrrence. 

Poatoperative  plastic  operations  for  the  relief  of  contraetions  in  the  neck, 
followin'^  perluips  sloughinj!^  after  primary  operations  of  variotis  kinds,  maj 
<K?casiona!lj  be  neeensarv,  The  Z-shaped  ineision  for  the  relief  of  postoperative 
contraetnres  in  tbe  neck  and  axilhi  will  serve  as  a  familiar  example  of  what  may 
be  done  to  relieve  some  of  tliese  eases.  The  operationa  for  the  varions  contrae- 
tnres in  this  rc*i;ion,  whieli  as  a  rnle  follow  tranmatisms  or  bnrns  more  fre- 
tjnentlv  t  ban  operatiiinH,  are  desrribed  in  a  se  p  ara  te  ehapter. 

Operation  for  Tbiombosis  of  the  Intemal  Jugular  Vein,  — \Vhen  this  oeeur^ 
Nftcr  an  operation  for  thromboais  of  the  lateral  sinns,  ligation  and  removal  of 
the  vein  from  the  mai^toid  to  its  point  of  jnnetion  with  tlie  subchivian  is  neces- 
sarv.  This,  of  conrse,  calls  for  an  extensivo  dissection  of  the  neek,  tho  vein 
Ijeing  renioved  from  below  npward  after  plaein^  the  !ower  liga  turo  be]ow  the 
elot  and  aB  chise  as  praeticable  to  the  point  of  junction  with  the  snbclavian  vein 
at  the  root  of  the  neck. 
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Operations  for  Postoperative  Hemorrhafe."  T  t  oecaaionallv  happens,  after  an 
*oprration  so  rnnininn  jis  ex(*isinn  of  tbe  rib  for  drainau^e  of  an  empvemaj  that 
MML-ondarj  liennjrrha^e  oeenrs,  vvlucb  niav  be  severe  iiml  even  fatal  in  its  resnlts 
if  not  promptlv  recognized  and  stopped.  Šnrh  heniorrbage,  following  the  rnle 
of  trne  secondarv  heniorrba^c  in  an  infeeted  field,  nnoallv  be*i;ins  several  davs 
after  the  priniarv  operation  and  may  not  at  first  be  very  considerable.  Prea- 
snrc  may  sontetinies  lie  temporarllv  effeetnal,  bnt  in  some  casei,  in  spite  of 
prcBsnre  packs  which  are  so  lirmly  placed  that  thev  distresa  the  patient  very 
miich,  blfiod  8till  escapea  into  the  eavitv  of  the  plenra,  and  the  patient  soon  shows 
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the  effects  of  heraarrlmge.  Tliat  is  to  sa\%  t\m  exlcnt  of  tlic  hcniorrhage  maj  be 
partly  concealed  for  a  tirne  and  tlie  drcssings  8how  only  iiiodcratc  bleediug,  when 
in  realitj  a  large  airimiiit  of  blood  mav  liave  eseaped  iiito  tlie  ehest.  Hemor- 
rhage  in  an  infected  ticld  of  tliia  cbaraetcr  nsnallv  recurs  and  the  putient  will 
lose  a  great  anioiint  of  blood  nuless  pronipt  means  are  adopted  to  stop  it*  Sharp 
heioorrhage  following  tlie  rcmoval  of  the  pressiire  paokin^  shoiild  be  snffieient 
Jiotice  to  avoid  further  dela  v*  This  \vaniiii^  is  frcijneutK'  ncgleeted  and  the 
patient  eonies  to  a  diingeroiis  eonditii>ii  from  \vbifli  it  is  not  alway3  eaav  to 
rescue  him.  ■ 

The  oiilv  cffectual  way  to  deal  with  thcse  cases  is  to  expose  and  tie  the  bleed- 
ing  vessei  This  generali  v  neeessitafes  an  extensic>n  cd  the  original  ineision 
along  the  rib  and  possiblv  a  wider  removal  of  the  bone,  in  order  to  plače  the 
ligatiire  about  the  arterv. 

Secondarj  Operations  for  the  BeTision  of  Old  Empyema  Cavities. — In  cases 
where  the  liing  is  held  fimdv  down  liv  adliesion?^  and  h  nnable  to  expand,  the 
opera  ti  on  of  deeortieation,  as  proposed  h  v  Delonne,  or  some  of  tlie  moditications 
of  this  method  nniv  he  nstuh  Seoring  the  pnhnunarv  plcin-a  by  cross  ineisions 
will  fretpientlv  »nttiee  and  in  stnjall  cavities  h  nuich  sinipler  and  often  entirely 
effcetnal  in  seeuring  the  expausion  of  the  Inng. 

Wliere  the  Inng  is  eompletelv  e^dlapsed  and  eannut  expand,  wide  excision3 
of  the  riba  and  ehest  walh  after  the  Tnelb<Ml  uf  St-bede,  may  be  neees3ary  ia 
order  to  obHterate  the  dead  space,  Tbese  operations  are  dcscribed  elsewhere  m 
detail.  Seoondarv  opera tion  for  the  removal  of  a  carious  rib  h  occasionallv 
Beces^sarv  after  drainage  of  an  enipyenia.     This  presents  no  special  ditficnlties,  ^ 

Secondarj  operations  for  cariouB  ribs  underljing  tuhereiilous  abscesses  of  H 
the  ebest  wall  and  overlooked  at  the  tirne  of  the  priniarv  operation,  from  the 
fact  that  snch  abscess  niav  be  at  some.distance  from  the  bone  foens  of  infection 
and  connected  with  it  by  a  devions  sinus  which  is  easilv  missed,  form  a  class 
of  operations  of  considerable  iniportanee  and  some  diilieidty,  For  examplcy  a 
long  sinus  may  exten«l  from  the  floor  of  one  of  tbese  eidd  abscesses  of  the  front 
or  baek  of  the  cbest,  pass  up  bebind  the  rib  exposed,  whiHi  is  not  infoeted,  and 
lead  to  a  rib  or  ribs  above  or  beknv  or  to  the  transverae  proeess  of  one  of  the 
dorsal  vertebnp.  Tlic  follovving  out  of  one  or  umre  of  tbese  ninuses  until  tho 
primary  foeus  of  tho  trouble  is  reaebed  may  net*essitate  long  ineisions  and  a 
very  carefnl  »eareh-  In  some  of  these  casea  repe  a  t  cd  operations  ha  ve  to  be 
done. 

Postoperative  operations  for  the  drainage  of  encapsulated  colleetions  of  pus 
during  the  dniinage  of  an  empyt*ma  present  no  great  ditlienlties  after  tlie  pus 
colleetion  bas  been  located  by  tho  needle,  although  some  of  thesc  colleetions  may 
be  qnite  difficnlt  to  hx!ate. 

S€€Ottdary  operations  for  the  relief  of  lyinpli  stasis  of  the  iipper  extremity 
folloTrtring  the  radical  removal  of  the  breast  and  axillary  contents  for  carcinoma, 
are  occasionaIly  done  bnt  \vith  verv  variable  snccess.  Handlev'«  operatinn, 
\vbicb  consists  in  the  introduetion  of  sterile  tbreads  of  tubuhir  silk  from  the 
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r<x>t  nf  the  ncek  tlowu  along  thc  sul>eiitaiieous  tissiies  of  tho  ann  in  an  attooipt 
»to  form  artiticla]  Ivriiph  ehaiiiiels  \viuch  \vill  re^establish  the  Ijiiipbatie  circu- 
lat  ion  which  has  been  obstnicted  hy  the  operation,  has  not  proven  permanentlj 
&iiccessfiil, 

Antither  method,  described  at  loiigth  in  tlie  CeniraJblatt  fur  Chimrgie, 
1912,  aeema  to  give  greater  promisc,  Tbia  operation,  in  brief,  is  eimilar  to 
the  one  whic*h  has  b(^on  8iic<"essi*iilly  porfuniied  iii  elephaiitiasis  of  tlie  Iower 
extreraity.  It  consists  in  transpliniting  strips  of  fascia  from  the  snperficial  to 
the  deeper  planeš  of  the  arm  by  leading  theni  dov^ii  throngh  the  deep  laver  of 
muscles  or  fixing  the  free  ends  in  hole?^  bored  in  the  bone,  thiis  establishing  a 
eonncction  bet\vecn  the  snperličial  and  (hn^per  phines  of  connective  tissue. 
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Secondarj  operations  are  frequently  neceasarv  after  primar3^  laparotomy, 
Lpartlv  becanse  of  tbe  eumplex  natiire  of  the  abdominal  contents  and  partly 
beeaiise  of  the  faet  tbat  ineorapk^to  abdominal  operations  are  often  neceasitated 
bv.the  natiire  of  the  čase. 

Secondary  Suture  of  Abdominal  Woiiiids,^ — ^Sccondarv  suture  of  abdominal 
wounds  eonstitiitea  an  operation  of  considerable  iniportance  and  rc^nires  caro 
and  judgnient,  Carelesslj  siitiired  operation  wonnd9,  the  use  of  iniproper 
suture  material,  too  earlj  reiooval  of  the  sutures,  hemorrlmge^  infeetion,  in- 
,  crcased  intni-abdominal  tension  from  distention,  reteliing  and  vomiting,  weak- 
'ness  and  emaciation  in  careinoma^ — aH  or  anv  of  tbese  faetora  niay  eontribnte 
to  the  causation  of  re-opened  wo\mds  of  the  abdominal  walL 

Seoondarv  elosnre  of  infected  open  abdominal  vvonnds  mav  bc  attempted 

whon  thc  wound  bas  become  elean  luid  covered  with  healthy  graniilatlouSj  by 

»trapping  the  grannlating  stirfacea  tightlv  together  with  storile  adliesive  plaster 

kor  by   throngh-and-tfirnni^b    sntnres  of  silkworm-giit,   silver   \vire,   or  catgut, 

>rding  to  the  preference  of  tlic  operator. 

As  a  general  rnlc,  howevGr,  it  is  bet  ter  to  bring  the  peritoneal  edges  together 
earefiillj  in  these  caaea,  fortifving  the  siitnre  line  with  throiigh-and-throtigh 
Icniiion  entnrej^,  and  to  elose  the  rem.iinder  of  the  \vonnd  by  lavers. 

Rnptnred  priniarT  nnion  in  alHlomina!  operation  wonnda  niay  occur,  and 
prolapse  of  the  intestinea  follow*    Prompt  reeognition  of  this  accident  is  necea- 

A  general  anesthetic  mav  be  aclviaable  for  the  effeetivo  repair  of  these  caaea, 
althotigh  local  anesthesia  ^^'ith  novoeain  mav  snfFire.  The  prolapsed  intcstineg 
bonld  be  earefnllv  wasbed  with  a  wann  sah*ne  fliiid.  snft  adbesions  being  sepa- 
*'Tatcd  and  any  foreign  particles  removed  from  tbeir  anrface,  and  then  eare- 
fnllv replaced  within  the  ahdomen :  if  pnssible,  the  omentiim  shonid  be  drawn 
dciwti  over  them.  Thc  abdominal  wonnd  sbonld  then  be  repaircd  by  carefnl 
lavcr  sutnre.  This,  in  some  eases,  is  an  casv  proeednre  and  it  can  be  accom- 
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plislicd  iii  most  caHca  inidcr  etlier  aiiestlicsia  witlinut  vcry  grcat  dil8ciilty,  lui- 
le88  thc  hitestines  aro  p-oativ  dtstended  mul  thc  abdoininal  wall  therobj  iiiadc 
tDO  tcDHC  for  emiifortalile  elnsiiri*.  UiuL^r  sucli  circinustaDeeH,  it  mislit  be 
proper  to  reduee  tlie  tension  by  aspirating  one  or  more  of  tho  intestinal  coils, 
observing  of  coiirae  tbe  greatest  čare  not  to  infect  the  field  of  operation  with 
intestiii n  I  contcn ts, 

Eepair  of  Postoperative  Ventral  Hemia. — Ventral  beriiia  is  a  not  nnconnnon 
sequciiee  to  a  biparotoinv.  Tbe  repair  of  sneb  bernia^  is  freqnent]y  ditRcnlt  and 
sometimes  weU-nigh  impossible.  The  adoption  of  the  principle  of  the  musculo- 
ajK>iienrotic  overlap  to  the  repair  of  these  troiddesome  caees,  however,  bas  made 
tbeni  a  promising  field  of  effort  for  tbe  siirgeon,  wbo  mav  feel  reasiinablj  cer- 
taiu  of  sccuring  perma neutlj  aatisfactorj  resni ts  in  most  cases  by  the  use  of 
tbis  metbod  of  overlapping  flaps^  wbicb  has  given  aneh  brilliant  results  in  tbe 
repair  of  large  nnddlical  berniie.  For  details  of  these  operatious  the  reader  is 
referred  to  the  proper  cbapter  (VoL  IV,  Cbap.  I).  H 

Secondarj  Operation  for  Postoperative  Abdominal  Hemorrhage.  ^Tbis  must  be 
dealt  \vitb  by  vurious  seeondarv  operatious  aecording  to  its  sitnation  and  tbe 
needi*  of  the  individual  čase.  Šwondary  bemorrhage  from  tbe  pelvic  cavitv, 
following  the  reraoval  of  the  nteniB  or  the  adnexa,  require8  prompt  attention  in 
order  to  save  the  patient.  Ke-opening  of  tbe  abdominal  wound  sbonld  be  done 
as  so4in  as  snspieion  of  serious  hemorrhage  arises,  and  tbe  bleeding  poiiit  sboubl 
be  songbt  for  and  tied.  Temporary  nieasures  to  prevent  tbe  fnrtber  losa  of 
bIcK>d,  siieb  a(^  pressure  over  the  abdominal  aorta  hy  tbe  finger  or  by  the  nse  of 
Momberg's  belt,  uiav  be  of  life-saving  impoitanoe,  Pre]imiiiary  infnsion  of 
sterile  noraial  salt  solntion  or  direct  or  indirect  blood  transfnsion  may  be  ur- 
giaitlv  eallod  for,  J'rompt  naeaaures  and  well-directed  effort  are  essential  to 
snccess  in  these  cases. 

Postoperative  bemorrbage  into  tbe  alimentary  tract  after  appendcctomv, 
from  tbe  inverted  and  bleeding  stiirap  of  the  appendix,  hemorrhage  following 
gastroenterostoniv,  from  tbe  sntnre  line  of  tbe  anastomosis^  beniorrbagc  into 
the  cavity  of  the  rectnm  following  operations  for  hemorrhoids  or  tnniorj  or 
bemorrbage  from  a  gastric  iilcer  or  a  diiodenal  nlcer  after  gastro-enter08tomy 
mav  ocenr  and  demand  a  sc^eondarv  operation  for  ils  relief.  Some  of  these 
cases  present  the  most  complicated  problema  for  tbe  surgeon  to  solve,  and  sne- 
cess  or  failnre  depends  ]argely  on  hia  skill  and  jndgment. 

Postoperative  hemorrhage  after  appendectomv,  as  cvidenced  by  tarry  stools 
or  by  tbe  presenco  of  large  ^uaDtities  of  blood,  mav  call  for  the  re-opening  of 
tbe  abdominal  wonnd  and  secnring  tbe  bleeding  vessel  in  tbe  appeiidiceul  stnnip. 

Postoperative  hemorrhage  after  gastro-enterostomv  from  a  bleerling  vessel 
along  tbe  sntnre  line  of  tbe  anastomosis  niay  he  of  snfficient  importancc  to  call 
for  re-npeiiing  of  the  abdominal  \vonnd  and  searcbing  for  and  ligating  the 
bleeding  vessel.  Seeondarv  bemorrhage  from  an  nlcer  of  the  stomach  after 
gastro-enteroštomv  is  of  oecasional  occnrrence  and  may  call  for  operation. 
Kovsing  recommends  exploration  of  the  interior  of  tbe  stomach  by  mcans  of 
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giRrcHluocJenoacopv  and  an  attempt  to  locate  the  bleeding  point  and  determino 
the  iiecesflity  of  a  secondary  operation.  Bleeding  into  the  interior  of  the  stom- 
ach  iinder  the  conditions  jiist  referred  to  may  prescnt  a  scrious  problem  and 
one  not  ahvava  easj  of  soliition.  If,  after  the  iisual  raeans  are  exhansted,  tlie 
heniorrhage  continiiea  and  threatens  the  patient^s  life,  it  may  be  proper  to  re- 
fcpen  the  abdominal  \vciinKl,  make  an  ineiaion  thron^jfh  the  anterior  wall  of  the 
Ttoninch,  and  endeavor  to  loeate  the  bleeding  ideer  and  if  possible  e^oise  it,  or, 
in  the  čase  of  a  bleeding  fKiint  in  the  nuicosaj  to  pass  a  siitnre  beneath  it  and  try 
in  this  nianner  to  control  the  loss  of  blcK)d,  Snch  exploratory  gastro8tomy  i^ 
described  elsewhere, 

Ueniorrhage  froin  the  dnodeniim,  reciirring  after  gastro-enterostoiuv,  jnay 
demand  py]oric  exc]n8ion  bv  sutnre,  excision,  or  other  nieans  suited  to  the  exig- 
cncies  of  the  čase.  Brewer  rccommends  the  nse  of  a  pressiire  band  of  ahimi- 
nnni  pa?isied  aronnd  the  pvlorus, 

Postoperative  Opera  ti  ona  for  Abdominal  Sepsis.— Postoperative  operations 
mav  be  neeessarv  for  the  revision  of  drainage  of  an  existing  abscess  or  for  the 
lirainage  of  residnal  intrapcrit*)neal  abseeases  \vhieh  niav  oecur  after  opcrations 
for  appendieitis  witli  spreading  snppnrative  peritniiitia*  Aa  sndi  absce^^seš  nmy 
be  in  tlie  pelvia,  tho  left  iliae  or  the  snbphrenie  region,  or  in  the  right  or  left 
flank,  or  el8ewhcre,  their  loeation  becomcs  nece8sary  before  thej  can  be  snccess- 
fullj  approached  and  drained. 

Secondarv  operations  of  varioais  kinda  are  neeessarj  under  these  circnra- 
stances  and  will  be  foiind  desoribod  noder  tJie  operations  for  subphrenic, 
periuephrio,  luinbar  and  intra-abdominal  abscesses  and  will  not  be  given  de- 
tailed  description  bere. 

A  peršoiml  easc  moy  beat  sorvc  to  illustrate  the  difRciiltics  enconntered  in  thia  elass 
of  fUHOs.  A  paticnt  wfts  operatod  tj  poti  for  gaiiKrenouH  appeinht^itiB  witlj  fihrino- 
j>uruU*iit  iM?ritonitis.  ITer  carl.v  eonvah^s^ence  was  inarkocl  l\y  the  neoessity  of  drjiin- 
iti|(  si^viTal  pus  cnlloflions  in  tho  neighborhood  of  the  appendicenl  iield,  and  hy  sIoav 
and  iniperfeet  reeovery,  Several  weeks  after  the  prjmarj  operation  pJie  wa8  geized 
with  severe  abdominal  pain  and  ronstipation  wbich  was  thoiig^ht  to  detiote  an  acute 
iilistruction  of  the  intestines.  Sh<?  reeovered  nnder  the  iise  of  enemas  and  wa8  seiit 
UfitMOt  only  to  return  severni  weekš  later  with  a  painfid  masa  in  the  left  hyi)oebondriiie 
ri^^rinn,  with  fever  and  ftniHiderable  depression.  A  diagnosis  of  8eeondary  abdomijud 
ah^ress  wa8  made,  nnd  a  Iaparotomy  \vaa  ^ione  over  the  site  of  the  mass.  This  re- 
vr-alrd  a  largc  abscess,  well  eneapsnlated  by  the  omentum  and  the  adjacent  eoila  of 
»ma\\  inteatine  and  aitiiate^l  close  to  the  region  of  the  splenic  flexure  of  the  colon. 
Drninape  in  thiB  čase  was  entirely  efifeetual,  and  rapid  and  eomplete  Tecovery  of  heaUb 
followed» 
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Seoondarv  eollc<!tiou9  of  pna  in  tlio  itnmediate  neighborhood  of  the  stnnip  of 
tlie  appendix  ninv  sometimes  be  opened  by  tlinisting  the  tinger  intn  the  depths 
of  the  wouniK  For  abrteesses  more  remote  froiu  the  field  of  wonnd  drainage, 
however»  seeondarv  ineision  over  the  site  of  the  collection  is  lietter  snrgerv. 
Thud|  for  aome  uf  the  pehnc  abscesses  foIlowing  siippurative  appendieitis,  a  low 
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mj  oSer  a  safer  and  bet  ter  approach  than  the  wouiid,  vvhere 
.^iMm^i^ifMK'  4$amif^  mav  unwittinglj  he  iuHicted. 

^^t^Ti^^Atr;    ail»«^*esM^  iii   the  cnildesac  of  Dcniglas  are  sometimes  drained 
>  m  Y«^iiuil  iucision  ur  evcii  through  a  rectal  piincture, 

irv  ltt|>ttrt>ti>iny  is  sometimes  necessarv  for  the  relief  of  a  persistent 
tnJitlUrt  foltovring  iucoitiplcto  opcnitioii  for  adlicreiit  cvst  of  the  ovarj.  At  the 
primarr  aperation  the  potient^s  eondition  ha^^  alh:iwed  jK^rhnps  oiilv  partial  ex- 
ci&kku  af  the  ovst  and  atitching  of  the  renuiinder  of  its  \vull  aro\iitd  a  drainat^o 
tube.  Shrinkage  then  follow8  nntil  finally  only  a  siuall  masa  is  left  which  will 
ha  ve  to  hi>  rc^moved  at  a  seeoiidarv  operation  in  order  to  elose  the  sinns  which  is 
apt  to  pergist* 

Sccoadary  Operations  for  Acute  Pancreatitis. — When  an  anterior  incision 
inti>  the  lesser  sac  of  peritoiieiim  atfords  insufficient  drainage,  a  secondarj  opeo- 
iug  through  the  left  loin  mav  bo  necessarv,  Sueh  an  incision,  in  fact,  should 
generallv  be  empkwed  together  with  the  anterior  one  at  the  tirne  of  the  pri- 
marv  operation  in  eases  of  extensive  fat  neerosis,  if  the  patient^s  condition  will 
permit*  As  tho  drainage  in  theso  casca  kecps  up  for  a  long  tirne*  the  openinga 
ehould  be  free  and  čare  taken  to  prevent  any  long-eontinned  pressiire  of  drain- 
age tubcs  against  adjacent  vessels  or  hollow  viscera  in  the  Beighborhood. 

Seeondarv  operation  for  late  perforation  of  the  stomach  was  necessarj  in 
a  rather  nnique  peraonal  čase  of  acute  panercatitia  and  \vaB  followe<i  by  re- 
eovery. 

Secondary  Operations  for  the  Recovery  of  Foreign  Bodies. — Secondary  opera* 
tions  for  the  recovcrv  of  foreign  hodics,  pads,  iui^t rumen ts,  ctc,  left  hchind  at 
operation,  are  stili  occasionallv  necesaarv. 

Re-opening  of  the  ahdoiuinal  woiuid  and  renioval  of  a  sterile  pad  which  lies 
just  beneath  the  piirietal  peritoneiun  mav  be  easily  and  quickly  done.  Whcn, 
however,  a  pad  is  overluokcnl  and  remaiiis  in  the  deptlis  of  the  \voniid  after  the 
removal  of  a  gangrenoua  appendix,  for  example,  persiatent  suppuration  shouM 
give  rise  to  the  suHplcion  of  sudi  an  aceident  and  a  search  made  for  the 
offending  foreign  hody,  Forceps  or  scissors  left  behind  at  operation  may 
become  encapsulated  and  finally  perforate  intn  the  intestiue  and  he  dia- 
charged  or  removed  or  thev  niay  lead  to  the  most  sericnis  eoiiipli(*atiinii^,  snch 
as  secondiJrv  abscesaes,  ohstrnetion,  or  varions  oliscure  postoperative  eondi- 
tions  never  fu]ly  understood  uiitil  at  some  htter  operation  the  cause  is  at  onee 
revealed 

It  will  be  seen,  therefore,  that  the  sc^eondarv  operations  tur  the  reitioval  of 
the  various  foreign  bodici^  left  hehind  at  oj^eration  or  lost  sTdiso<|uently  in  the 
abdominal  cavitv,  the  bhobler,  the  galhhladder,  or  the  thoracic  cavitv,  or  in  any 
deep  wound  cavitv,  aro  of  various  degrcci^  of  sc5verity  and  extcnt.  Tf  tlie  dtag- 
nosiš  can  he  made  early,  nnich  sntTering  and  danger  inay  be  avoided  both  to 
the  patient  and  to  the  reputation  of  the  surgeon. 

The  X'ray  mav  be  most  nseful  in  revealing  the  pre.sence  of  lost  instrumenta 
or  drainage  tubes,  for  example,  \vhether  in  the  cheatj  the  abdon.ien,  or  eise- 
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where,  and,  by  detemuning  t  lic  exiiot,  looation  of  the  samr,  iiiav  simplifv  tbo 
operation  for  their  renioval* 

The  careful  observance  of  the  rules  ^ven  elsewhere  for  the  prevention  of 
tkese  nnhappv  aecidciits  is  the  onlv  \vay  of  ensiiring  their  non-ocmir renče, 

Secondary  OperationB  for  Postoperative  Ileus. — Postoperative  ileiis  dne  to 
paresid  of  tlie  iutestinal  wall  alono  or  to  kiiiks  mid  adhesions  with  peristalais 
in&ufficdeiit  to  overeome  it,  mav  ho  a  fatal  t^iniipliratioii  fol!owin«*-  !aparutotiiy. 
In  the  paralvtic  variety,  it  mav  bc  temporarv,  easilv  violdiiig  to  eiiemata  and 
gastric  lavage,  or  it  mav  persist  in  spite  of  milder  meamires  and  seriouslj 
jeopardize  the  life  of  tlic  patlent.  Fiidor  these  conditions  it  is  wel!  to  remem- 
ber  the  good  effects  of  a  tiiiielj  enteroston\y* 

Thls  operation  is  a  simple  one  and  iriav  often  he  a  Hfe-saving  measnre  if  not 
postponed  too  late.  Under  local  anestliesia,  the  wound  mav  be  part!y  re-opened 
or  a  short  new  incision  niade,  through  whidi  a  eoil  of  distondod  intestine  may 
easilv  be  rearhed  and  a  tubo  inKerted  into  it.  Sonietinies,  if  tbo  prescnting  giit 
is  very  tense,  it  may  be  well  to  punetnre  it  with  a  snitable  needle  to  allow  the 
escape  of  gas  before  inserting  tlio  tnl>e.  The  tube  is  thcn  invapnated  into  the 
liimeu  of  the  iutcstine  by  infolding  the  serons  snrfaecs  after  Kader's  mcthod, 
to  prevent  soiling  of  the  wound  from  leakage,  and  the  intestinal  eontenta  are 
aIlowed  to  e^rape  into  a  snitable  vessel.  Enterostomv  shonld  bo  done  in  these 
casefi  by  the  end  of  the  third  day  or  possiblv  as  late  as  the  fonrth  day  of  the 
obatniction,  aecording  to  C.  IL  Mavo,  to  insnre  a  sneeessfnl  o\iteome.  The  fifth 
day  and  later  will  often  prove  too  late.  If  the  patients  snrvive  for  24  honrs 
nfter  this  procedure,  niany  of  them  will  recnver.  Some  of  them  rcqnirc  no 
further  operation,  and  any  wbo  inav  \viH  soon  peno  i  t  of  snch  an  operation  for 
the  division  of  bands  or  straightening  out  of  an  adherent  kinked  loop  of  gut 
vrith  coniparative  gafctv,  bv  rcarfon  of  their  improved  eonditioTi.  If  the  opened 
loop  of  intestine  should  prove  to  be  jejnnumj  it  will  be  nccessary  to  snpplv  extra 
fliiidfi  by  rectnm,  If  the  opening  is  ]ow  dowii  in  the  ilenm,  sufficient  nourish- 
ment  is  readilv  abaorbed*  Tbe  enterostomv  fistula,  as  a  rnle,  readilv  eloses  on 
the  removal  of  tbe  tube;  if  for  anv  reason  it  should  not,  it  may  be  easilv  re- 
pa i  red. 

Where  the  obatrnetion  is  in  the  large  bowel,  an  appendieostomy  win  Ber\^e 
to  tide  over  a  period  of  temporarv  obstruetion,  aeting  as  a  sort  of  safetv  valve 
for  the  eseape  of  gas  and  fluidj*,  or,  if  tbis  is  not  feasible,  the  introdnetion  of  a 
tube  into  the  cecum  will  eerve  equally  well. 

In  caaes  of  meelianical  obstrurtion  arising  severa!  davs  after  a  primary 
laparotonyy  for  a  snppurntive  appendieitia,  earlv  operation  is  imperative  and 
freqnently  snceessful  Tlirongli  a  median  ineision  a  seareh  la  made  for  the 
ob^tmctirig  band  or  adhrsinn.  Tbe  band  i^  d  i  vi  ded  nr  tbe  adhesion  separated, 
and  eirenbition  of  tbe  intestinal  enntents  prnniptlv  restored. 

Enrlv  reeognition  of  this  serious  rondition  and  earlv  operation  for  its  relief 
art^  the  essentials  fr»r  a  aneeessful  ontcoine,  granting,  of  course,  that  the  caae  is 
in  competent  h  and  s,     The  operation  is  desrriljed  in  detail  elsevvhere. 
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Secondary  operationa  for  the  removal  of  an  appendix  wliicli  waa  not   re* 
moved  primarily  become  less  frequeiit  as  the  surgeoii  develops  h  is  aense  of  ■ 
toiK'h  and  the  ahility  to  fin<l  and  remove  the  offendiiig  organ  at  the  tirne  of  the 
ori^iiml  nporHtion. 

^  Abacesses  abotit  the  biiried  itamp  of  aB  appeiidiz  are  sometimes  tlie  c^use 
of  profound  sepsis,  althoiigh  such  an  abseeas  mav  he  quite  small  and  well  en- 
capsulated.     In  a  čase  of  thia  aort  in  which  the  appendix  had  heen  reinoved 
and  the  etump  tied  and  hiiried,  there  was  no  raass  to  be  felt  and  only  hy  careful   ^ 
eearch  was  it  uneovered  and  suooessfullj  drained,  ■ 

OperatioE  for  Fecal  Fistula. — Fecal  fistnlfe  after  operations  iipon  the  appen- 
dix,  in  wliich  the  organ  bas  beeu  removed^  being,  as  a  mle,  deeplv  huried,  are 
prone  to  close  after  the  lapse  of  a  few  dava  or  weeks.  Where  the  appendix  has 
n«>t  been  removedj  howeverj  they  generali  v  persist,  and  removal  of  the  appendix 
vvith  clostire  of  the  stump  is  general  Iv  effectuah  Thia  operation  presents  some 
difficnlties  on  acconnt  of  nnmerous  adbesions,  biit  maj  be  readily  aecoiuplished 
with  ordinarj  čare,  fl 

Fiatnlir  from  presanre  of  the  drainage  tube  on  the  \vall  of  the  gnt  are  occa-  ^ 
sionallv  seen,     These  are  repaired  by  exposure  of  the  gnt,  paring  of  tlic  edges, 
and  proper  siituring,     Where  the  damage  to  the  giit  wall  is  too  exten8ive,  rcsee- 
tion  with  lateral  or  enil-to-end  anastomosis  may  be  ealled  for. 

Inteatinal  fistulaD,  whether  accidenta!  or  intentionallv  established,  are  to  be 
treated  by  local  sutnre  or  reseetion  or  by  lateral  anaatomoais  throngh  a  separate 
o|>ening. 

Operation  for  Gastric  Fistiilse. — In  the  operation  of  gastrostomj,  a  fistula 
is  establišbed  for  the  pnrpose  of  ft^cding  the  pationt  If  the  nincoiis  c^dgea  of 
such  a  fistula  are  sutured  direetly  to  the  skin  edgcs  of  the  woiind,  as  in  the  older 
operations,  the  tistula  bas  no  tendencv  to  elose,  Tuder  sneh  conditions  its 
clonure  iti  to  bo  effeeted  by  exposnre  of  the  opening  in  the  stoinach,  freeing  it 
from  the  skin,  paring  off  the  excess  of  inueoaa,  and  sntiiring  the  opening  in 
the  stomaeh  by  a  double  row  of  aiitnres  and  dropping  the  organ  back  into 
plače.  As  ali  the  modern  operations  of  gastrostoniy,  such  as  Kader's, 
Witzers  and  others,  aini  to  establish  a  funnel-shaped  or  ob!iqne  tract 
bounded  by  peritoneal  surfaces,  the  fiatiila  tends  to  close  rapidlv  upon  the 
reinoval  r>f  the  tube. 

Operation  for  BEodenal  Fistula, — As  patients  with  dnodenal  fistulm  rapidly 
sueeiimb  to  starvation  from  the  rapid  escape  of  stoniach  contenis,  and  as  repaira 
of  sneh  fistula*  by  the  usual  raethods  have  been  proven  ineffectual,  these  cases 
should  be  treated  by  pvloric  occlusion  and  posterior  gastro-entero8tomy,  as  first 
suggested  by  Berg  in  1903, 

Movnihan  deseribes  at  length  the  treatnient  of  these  rare  eases. 

Operation  for  Biliary  Fistulse^^Tn  tlie  older  methods  of  diolecjstostomv, 
where  the  edges  of  the  opening  in  the  gall-bladder  were  stitched  to  the  skin, 
these  fistnlfe  were  of  ranch  more  freqiient  oceurrenee.  The  modem  metbod 
of  draiuing  the  gall-bladder  by  means  of  a  tube  invaginated  into  the  opening  in 
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8ueh  jjianner  as  to  briiig  the  poritoneal  aurfaces  into  contact  funiishes  few  casea 
ealling  for  treatment. 

Occasionallv  an  overlooked  stone  or  a  plcdget  of  gauzc  or  cotiou  keeps  open 
a  fistula  wlueh  persista  iiiitil  thc  stoiie  or  foreigia  l>ody  ia  i-enioved. 

Cases  of  livdrops  of  tlie  gall-Llatlder,  treated  by  cholecvstostoniv,  funiish  a 
siimll  qiio(;a  of  eases  of  persistent  fistula.  Tbcse  are  best  treated  by  removal  of 
tbe  gall-bladder  \vhcii  sueli  ati  nperation  is  practical. 

Kepair  of  biliarv  tisto ki^  dvie  to  error  iii  tecbiiic  in  the  primarv  drainage 
operation  maj  be  easilj  accomplished  by  paring  the  edges  and  carefid  snture. 
Ali  these  operations  are  described  in  Jetail  elscwhere. 

Secondarv  operations  for  tlie  relief  of  the  so-ealled  ^*vicioiis  circle''  folk>w- 
ing  gastro-enterostomj  mav  conaist  in  the  revision  of  the  original  operation^ 
closing  the  old  anastoinosis  and  mak  ing  a  new  one  at  a  more  dependent  sitna- 
lion,  or  in  performing  a  pvlorie  oedusion,  or  doing  an  eiitero-anastomoišia  bt*- 
tween  the  afferent  atul  eflFerent  hiops  of  the  jcjnnum* 

Operation  for  Ureteral  Fistulse. — Aecidental  ivoimds  of  the  ureter  dnring 
the  operation  of  hvgtereclomv  or  exeision  of  carcinoma  of  the  reetnra,  ete.,  mav 
occasionallv  lw  fo]hiwed  bv  nreteral  fistnla\  The  varioua  operations  IVt  the 
plastic  repair  of  fistulse  of  this  character,  together  with  the  operation  of  nephrcc- 
toinv  or  imphintati(»n  of  the  nreters  into  the  reetnm,  etc,  are  descril>ed  at  k^ngth 
in  the  ehapter  devuted  to  the  conalderation  of  these  siibjeets. 

Operation  for  VeBical  Fistulee.^ — Fistula*,  of  thc  bhidder  opening  npon  the 
^nrfaee  of  the  abdomen  are  generallv  ea.silv  closcil  bv  paring  the  edges  and 
proj>cr  aiiture.  The  operations  for  rectovesieal,  vesicovaginai,  and  vesieo- 
nretero-nterovaginal  fistnlie  are  elaborate  prot^ediires  deseribed  at  length  clse- 
wbere. 

Secondary  Operations  upon  the  Kidney, — After  nephrf)tomy  for  stone  or 
other  coniliti^m  of  the  k  i  dne  v,  severe  heniorrhage  mav  oecnr  and  neeessitato 
prompt  measures  for  its  relief*  Secondarv  nephrectonij  is  often  necessarjr 
nnder  theae  conilititHis  if  re-sntnre  of  the  kidnev  fails  to  eontrol  thc  bleeding. 
As  the  patioiit*8  con  d  iti  on  is  often  ver  v  poor  undcr  these  circumstances,  the 
qnegtion  of  using  paravertebrai  or  Bpinal  anesthegia  niay  arise. 

Secondarv  ncphrectoinv,  after  primarv  ncpbrotomv  for  drainage  in  pvoiie- 
phro^is,  often  preaents  considerable  ditficnltv,  both  on  aeeount  of  the  wretched 
c^>udition  of  the  patient  and  the  I(x*al  eonditiona  resnlting  from  prolonged  siip- 
pil  rut  ion  in  and  aronnd  the  kidnev.  The  teehnic  of  the  variou«  proeedures 
is  gone  into  thoronghiv  in  the  chapter  devoted  to  the  consideration  of  this 
gubject. 

Secondarv  nephrectomv  for  division  of  the  ureter  not  recognized  at  the  tirne 
of  primarv  operation  mav  occasionallv  be  necei^faarv, 

Iiiipbintation  of  the  injnrerl  ureter  into  the  bladdcr  maj  sometimes  be  feasi- 
ble  m  a  secondarv  operation. 
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POSTOPIEATIVE  OPEEATIONS  UPON  THE  EXTREMIT1ES 

Secondary  operations  for  postoperative  hemorrhage,  sepsis,  Dr  obstruction  to 
circulation,  follovv  tlie  general  nilea  alrcadj  gtven,  llemorrhugc  h  to  be  eoe- 
trollrd  hy  pro-ssurc  or  li^utiou;  hife^.-tion  is  to  be  dealt  with  by  rebixiiig  tension 
aud  providing  frec  draiiingr,  cither  by  revisiuu  of  tbe  wyiind,  bv  tbe  making  of 
extra  imnsious,  or,  in  extrenie  casc?«,  bj  amputution  of  tbe  extrcmity. 

Ee-sutnre  of  infected  woniids  wliidi  liave  be<'rmie  clpaiij  granulating  wouud3 
is  frtMjuentlv  ii' I  viša  lile  and  pre^ents  no  speci  al  difficiilties, 

Tlie  removal  of  foreign  bodies,  draiiiage  tiilK?Sj  etc.^  after  operations  in  the 
axilla  and  el.sewliGTe  mav  occasionallv  be  necessarj^ 

Kcvision  of  drainage  in  conipoiiiid  fraotiires  following  faibire  to  secnre  rela- 
tive  asepsis,  or  to  niaiiitain  it,  cuiisit^ts  generali  v  in  placiiig  extra  incisions  to 
favor  freer  drainage,  or,  in  the  event  of  their  failure  and  the  development  of 
general  sepsis,  ainpntation  niav  be  ealled  for. 

Secondarj  operations  for  the  removal  of  metallic  plates  used  to  secnre  end- 
to-end  apposition  in  the  treatment  of  simple  fractiire  of  the  long  bones  maj  be 
necessarv  for  varions  rciisons  not  to  Im?  disenssed  bere.  The  operation,  ofteii  a 
late  sccondarv  procedure,  consists  in  reinoving  tbe  loosened  plate  throngh  a 
proper  int^ision  and  preaents  no  speeial  dittienltv, 

Secondarj  operations  such  as  autoplastic  bone  grafting  for  non-union,  fol- 
lowing  plating  in  ^iniple  fraetures,  will  lie  deseribed  elstnvbere. 

Secondarj  operation  of  Ligation  of  the  intemal  iliac  artery  for  iincontrollable 
secondnrv  hemorrbnge  in  tbe  ginteal  region  haa  been  occasionallv  necesaarj. 

Fatching  the  femoral  vein,  after  farrera  method,  and  rcpair  of  loss  of 
aubatanee  in  the  fenicoTil  aiterVj  bv  nsing  a  portion  of  the  saphenona  vein  to  fill 
the  gap,  as  well  as  the  operations  for  the  snture  of  woiinded  vessels  whicb  for 
various  reasons  it  nniv  be  hest  not  to  ligate,  are  described  at  lengtb  in  another 
cbapter.  Seeondarv  gntnre  of  nerves  accideutallv  injnred  at  opera  ti  on  is  also 
de&crihed  elstnvhere, 

Secondarj  plastic  operations  for  the  relief  of  contraetnres  folIowing  in- 
cisioB.s  inr  tbe  drainage  of  abseesses  on  the  flexor  side  of  joints  follow  tbe  niles 
alreadv  given,  eaeh  ease  to  be  treated  iipon  its  own  indieations. 

Secondary  amputation  following  division  of  the  popliteal  arterj  in  exci8ion 
of  the  knee-joint  is  oeeasionallv  neecssarv,  as  it  nniy  }>e  after  acei<lental  woiiiid9 
and  ligation  of  tlie  eommon  femoral  vessels  dnring  the  operation  for  t!ie  radical 
cure  of  ingninal  hernia.  The  development  of  arterial  sutnre  and  veasel  graft- 
ing  and  patching  opens  up  a  broad  field  for  eonaervative  work  in  some  of  these 
eases. 


CHAPTEK    IV 

BONE   AND   JOINT   SUBGEBY 

Fred  Houdlett  Albee 

INTBODnCTION 

The  past  few  jrears  has  been  a  most  eventful  period  in  the  development  of 
bone  and  joint  surgerj.  An  important  feature  of  this  advancement  has  been 
the  introduetion  of  the  electric  motor,  with  its  various  attachments,  as  a  means 
of  moulding  and  shaping  bone  accuratelj  and  speedilj  in  its  widening  field  of 
application.  I  have  found  this  instrument  with  my  attachments  indispensable 
in  a  large  proportion  of  bone  work,  such  as  applied  in : 

1.  Pott's  disease. 

2.  The  shaping  of  the  dowel  and  inlay  graft  for  iinunited  fractures. 

3.  The  trimming  and  proper  shaping  of  fragments  to  insure  better  posi- 
tion  and  approximation. 

4.  The  bone-wedge  graft  for  the  correction  of  deformitj  and  faulty  bal- 
anoe. 

5.  The  accurate  shaping  of  bone  to  fill  defects,  congenital  or  acquired. 

6.  AH  purposes  of  drilling  bone. 

In  ali  of  the  above  operations  the  ease  and  accuracy  of  application  of 
the  motor  outfit  far  supersede  ali  hand  instruments  for  doing  similar  work. 


POTT'S  DISEASE 

HYOIENI0  TBEATMENT 

It  is  alway8  essential  in  this  condition,  as  well  as  in  ali  tuberculous  cases, 
that  the  patient  be  placed  under  the  best  hv^ienic  surroundings,  and  that 
a  strict  regime  of  life  be  maintained  suitable  for  tuberculous  patients  in 
general,  the  chief  essentials  being  fresh  air,  sunlight,  forced  feeding,  and 
general  rest. 
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I  MEOHAKIOAL    TEEATMENT 

In  nrdrr  to  better  umleratand  the  fundamental  mechanieal  prmciple  involved  in 
the  tTeatiucnt  of  tuberciilosis  of  the  spine,  it  must  be  appreeiated  that  the  disease  is 
whol]y  in  the  vertebral  bodi€\s,  and  that  the  progreeB  of  the  condition  is  that  of  a  crush- 
itip  and  destruction  of  this  purt  of  the  vertebra.  This  ia  caused  not  only  by  the  super- 
incumhfnt  weighi  of  the  l>ody  abo%'e  the  point  of  diseiise,  but  aiso  in  a  large  measiire 
by  musclf  spasm  and  coiistant  respiratorp  motion.  The  last  faetor  is  more  i^tent  in 
the  dorsal  region,  biit  its  influenee  is  coiisiderable  in  any  region  of  the  spine. 

From  this  staiidpoint,  it  is  evident  that  the  mechanieal  eonditions  for  effeetive 
splint  snpport  are  unfavorable  in  any  reirion  of  the  «pine,  and  it  is  apparent,  also,  that 
the  eonditions  are  more  favorable  in  some  parts  than  in  others,  i.  e.,  the  splint  is  more 
effieient  in  the  lower  dorsal  and  npper  lumbar  rei^ioiis  on  acrount  of  the  foens  of  dis- 
ease  liein^  in  the  central  portion  of  the  spine,  thus  aifording  a  maximnm  of  leverage 
above  and  below. 

The  opposite  condition  is  found  in  the  iippcr  dorsal  region,  whcrc  the 
leverage  above  is  short  and  the  snperineumbent  weight  of  head  and  shoiilders, 
togetber  with  tho  phvsiological  eurve,  favors  an  auteroposterior  kvphosis.  The 
poor  leverage  below  tbo  focua  of  disease  is  even  more  marked  in  the  last  few 
himbar  vertebn.L\ 

With  tlie  disease  in  tliese  regiona,  horizontal  fixatioti  is  the  most  efficient, 
conserv^atlvo  treatment. 

Horizontal  Fization. — An  effeetive  and  convenient  horizontal  support  h 
the  Bradford-\Vhitmaii  gas  pipe  frarae,  This  is  a  rectangular  frarae,  a  foot 
and  a  ha!f  longer  than  the  paticnt,  and  in  width  cqnal  to  the  intra-axillary 
distance,  O  ver  this  fraine  a  cover  of  strong  canvas  is  strctched  by  means  of 
corset  laces  on  its  imder  snrface,  The  canvas  can  be  made  in  2  sections  with 
an  interval  between  to  allo\v  for  the  bed-pan.  Two  felt  pads  alwnt  7  in.  long 
and  ']4  in.  thiek  are  8ewfd  to  the  canvas  to  prevent  exeoriation  by  raising  tip  of 
k\T>hosis  of  pi-esanre.  The  patient  is  held  in  plače  by  a  front  pi^e  or  apron, 
seenred  to  the  sides  of  the  fraine  bv  straps  and  bnekles.  As  s<wn  as  be  beeomes 
accnstomed  to  the  restraint,  the  hyperextonsion  of  the  spine  is  increased  from 
time  to  tirne  bv  bending  the  fraine  \ipward  benoath  the  kvphos.  This  tends  to 
separate  the  veHebral  bodies,  relieving  tbem  partiallv  for  the  time  being  from 
friction  and  preBsnre. 

The  patient  is  kept  constantly  upon  this  frame,  the  clothing,  in  eases  of 
cbildreii,  being  uiade  large  enough  to  incdudc  tbo  apparatus,  thus  assnring 
better  fixation.  The  patient  phould  be  renioved  otiec  a  dav,  iuspeeted,  bathed 
witb  aleobol,  and  powdered  \vith  takum,  or  stearate  of  zincj  etc-,  aftcr  vi^hich 
the  apparatns  is  reapplied. 

In  disease  of  the  eervieal  region  and  acnte  eases  of  the  npper  dorsal  trac- 
tion  bv  nieans  of  a  Sayre  halter  and  eling  is  desirable  to  givc  greater  fixation 
and  hyperextension.  This  balter  is  attached  to  a  cross-bar  at  the  npper  end  of 
the  fraine, 

Likewise^  in  eases  of  disease  of  the  last  Inmbar  vertebra,  traetion  is  made 
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on  llio  liiiibs.  I II  vcrv  arntr  ra.ses  a  liirlit  plaster-uf-l^jjris  jackft  ar  liMok-brace 
mav  he  necessarj  to  supplemeiit  tlie  tixation  of  tlic  Irame  for  tbe  relief  of 
s^^nptowls. 

Paiu  and  discomfort  iisuallv  disappenr  within  a  few  davs  after  the  patient 
is  fixed  011  tiie  fraiiie.  The  treatmeiit  of  ali  aciite  cases,  if  coiiservativo  treat- 
ment  is  to  be  followed»  slioiild  be  be^un  bv  tbe  iiumobilization  of  tlie  patieiit  on 
the  horizontal  frame,  Tbis  is  not  an  absolute  fixation,  but  it  is  tbe  most  effee- 
tive  of  aiiv  of  the  methods  of  cnnj^ervative  treatment,  in  that,  so  loii^j  as  respira- 
tion  eontiiuies,  perfect  lixatioii  is  not  posaible  bv  €^xterna!  means,  But  there  are 
iudividnal  cases  where  thia  docs  not  appiv,  and  pain  persists  in  apite  of  the 
recninl»eiit  treatment 

Reemiib<>nt  fixation,  hawever,  is  not  a  complete  method  in  tliat  sooner  or 
later  some  ambulatory  fixation  heeomes  neeeasarv^  in  the  forai  of  either  plaster- 
of-Paris  jaeket  or  a  braee. 

Tbe  duration  of  tbe  fraine  treatment  varies  from  i}  montba  to  2  vears,  The 
indications  for  diseontinnanee  are  relief  of  aH  s\inptoms  and  apparent  arrest 
of  the  loeal  disease,  as  indieated  by  phjsiciil  examination  and  X'ray  findings, 
also  the  increased  freedom  of  motion  and  restlessness  of  tbe  patient  when 
moved  from  the  franie  for  sponging^  evidentl^^  fretfnl  froni  long  restricted 
confinement.  It  becomes  advisable  at  this  atage  to  cbange  to  anibtilatorv  siip- 
port, 

Ambulatorj  Sapport, — Ambulatorj  siipports  are  of  2  type8,  tlie  plaster- 
of- Pariš  Jacket  and  the  ateel  brace.  The  seleetion  of  eitber  of  these  depends 
!»pon  a  numher  of  factors,  ebieflv  ( 1 )  tbe  individual  cxperience  of  tbe  aurgeon, 
(2)  the  cooperative  inelination  and  intelligence  of  the  familv,  (»?)  the  age 
of  the  patient,  The  phister  jacket  ia  best  adapted  for  nse  in  ehildren  of 
the  p<xir  and  ignorant  class,  belng  less  likelv  to  lw*  tainpered  with.  As  a 
lic,  tbe  braec  is  l>estt  anited  to  the  adult  and  to  obildren  nf  intelligent  fam- 
lies, 

THE  PLASTEB-OF-PARIS  JACKET,— AH  that  ean  be  expeeted  of  the  plaster 
jacket  is  to  hold  the  spine  in  general  aligrnnent  It  is  a  siniple  splint  to  the 
whole  spine  and  oely  partially  tixes  the  individnal  segments.  Its  efficienev 
depends  upon  the  aecurate  and  smootb  iipplieation  over  the  bodv'8  irregnlari- 
ties,  and  npon  its  leveragc  al>ove  and  helow  tbe  diseased  foens.  It  sbonld  be 
applied  \vith  the  spine  held  in  the  most  favorable  hyperextended  position, 
vvhieb,  as  a  nile,  is  obtaincd  hy  tbe  Sajre  siispension  apparatus. 

After  tbe  skin  is  prepared  bv  bathing  with  alcohol  and  dnsting  with  tal- 
cnm  powder,  a  seamless  jersev  shirt  or  stoekinettG  is  applied.  This  sbould 
be  of  Bufficient  Icngtb  to  allovv  for  ita  lK?ing  tnrned  np  to  form  an  onter  cover 
to  the  jacket.  The  patient  is  then  placed  npon  a  stool,  and  tbe  halter  of  a 
Sayre  snsi^ension  apparatns  adjusted  ahont  the  head,  Tbe  arms  are  extended 
above  the  bead  and  grasjt  the  snspending  straps  on  either  side.  Tbe  patient  is 
then  snapended  bv  snffieient  traction  to  raise  the  heela  off  the  stoob  The 
anierior  spines  and  the  crests  of  ilia  and  sternum  are  protected  by  piano  felting. 
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The  spinoiis  processes  of  the  kvphosi.^  are  protet^ted  by  a  strip  of  saddler^a  i 
felt  placed  on  eitlier  side  tu  prutect  tiieni  from  clmliug,  and  to  allow  greater 
presaurc  and  ikation  at  tlie  point  of  disease.    In  adolescent  and  adiilt   fe- 
niales  the  breasts  are  protected  bv  cotton,  \vbit'b  niav  be  renioved  later  if  there 
is  undue  pressnre*     No  dinner  pad  is  used  except  in  thin  adults.  J 

Tli  K  PLASTER  BAN  DAG  E. — Tbc*  <*omniercial»  rcady-niade  pluHter-of-Paria  band- 
agc  is  vvry  ix»ur.  To  preparo  auitable  baiida^oa  smooth,  niodoriitely  elose  inetshi^,  uii- 
sized  crinoline  is  toni  in  proper  widths,  usaallj  ^  yd.  loiit?  and  5  in.  wide;  ali  looae 
threads  aro  removed  froiii  the  o<l|?cs,  and  the  erinolino  is  tbon  rcdltnl  loQši€'ly,  so  aa  to 
facilitate  hinuJlinfir.  A  heap  of  the  best  ond  drjest  deiitjil  jdiister  is  placed  on  a  tablf^, 
the  oriiiobne  is  dniwa  throu^^h  the  phistcr,  jind  tbf  nic^sheš  are  fiHed  by  rabbinjcr  the 
plaster  in  tboroughly  witb  the  liand  as  the  bandage  in  beiiig  rolleil  looaely,  The  fiuialied 
rolls  are  wrapped  in  tissae,  placed  in  a  tigbtly  eovered  tiii  eaii  and  kept  in  a  dry  ]ilaee. 
If  the  plaster  bandaijes  are  tt>o  š1ow  io  aettinir,  tlH'y  Hhoald  be  plaeetj  in  an  oven  of  oiily 
moderate  teiuiM^rature,  aod  thoroujj:hly  tlried  oiit  for  several  boam,  when  they  ure  niade 
ready  for  yse  agnin.  Tbe  Imuda^rii^  are  plaeed  on  end  in  a  pail  of  water,  the  tempera- 
ture of  vvhieh  should  vary  \vith  the*  dryne!s^  ni  the  phifiter  and  the  length  of  tirne  re- 
quireil  to  apply  each  individual  spUiit,  Sineo  the  temperature  of  the  water  inilnencea  fl 
the  aetting  of  the  p!aster,  wann  water  shonld  be  used  in  sniall  and  simple  splints,  while  ™ 
eooler  water  ia  indicated  for  hirger  and  more  etnnplieated  ones  in  order  to  avoid  lami- 
nation.  No  salt  shoultl  be  iisoft  to  htiston  tlie  ftetting,  as  it  produees  brittlcness.  The 
baiidaKi'  shonld  rernain  nnder  vvator  until  bubhles  eease  to  rise.  The  surplns  water  is 
tben  squeezed  out  by  seizing  an  end  of  the  bandage  in  eaeh  hand  and  wringing  ontil 
no  water  drips.  Tbe  loose  threadH  are  then  removed  from  the  ends*  and  the  bandage 
is  ready. 

Wbile  the  jackct  is  being  applied^  an  aasistant  sits  in  front,  holding  the 
patient'a  tliighs  to  prevent  8wayinn:  and  rotation.  A  secoud  asaistant,  standing 
to  the  aide,  nibs  each  lajer  of  plaster  bandage  tbaroughlv  as  tbe  turns  are 
made  by  the  surgeon,  who  stands  at  the  haek  of  tbe  patient,  and  also  rubg  in 
eaeb  laver  thoronghlv. 

Čare  shonld  be  taken  that  the  jacket  is  made  of  uniform  thickness  throngh- 
ontj  3/10  to  ^4  1"'  ^^  sbonld  oxteud  abcjve  tbe  aternal  noteh  and  beh-jw  the 
anterior  spines  siifficientlv  to  afford  plentv  of  lengtb  for  triniraing. 

Eefore  tbe  plaster  sets  it  is  innnlded  so  aa  to  inerease  its  leverage^  and 
trinimed. 

Ttie  paticnt  sbonld  be  placed  in  a  recnmbent  position  for  not  lesa  tban  1 
honr  after  tbe  appHcation  of  the  jacket,  in  order  to  inanre  suffieient  finnnesa 
before  strain  ia  brongbt  to  bear  upon  it  hv  assnming  the  creet  poature. 

If  the  diaeaae  is  above  tbe  ninth  dorsal  vertebra,  a  jurv-inaat  or  head  anp- 
port,  ineorporated  in  tbe  plaster,  is  neeesaary  to  leugtheu  tbe  leverage  above 
the  point  of  disease  and  aid  in  holding  the  spine  in  hvperextension. 

MoDiFiCATiONs  OF  Jackkt. — ^Tbe  jacket  niav  be  ebanged  to  meet  the  vari- 
ons  individual  retpiiretnenta^for  in.stance,  the  plaster  inav  be  earried  over  the 
shoulders  to  aecure  more  effieient  hyperextension,  or  the  head  niay  be  inchided 
as  a  aubstitnte  for  the  jurv-maat.     One  or  botb  thighs  may  be  inchided  for 
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aciite  and  painful  d  i  se  a  se  lo\v  do\vii  or  for  psoaa  spasm.  A  vcrj  efficient 
method  la  that  of  the  inodified  Calot,  wliere  a  corrcctive  jacket  is  \vorn  iu 
recunibcnev  from  1  to  2  jeara,  followed  by  tho  inilUarif  stvle  for  ali  casea 
beIow  the  niiitli  dorsal  vertebra,  and  the  si>-cal!cd  grand  stvle  ftn*  aH  cascs  above 
the  ninth  dorsal  vertebra.  In  the  haiids  of  the  aiithor  it'has  been  fonnd  prefer- 
able  to  use  the  American  plastor-of-Paris  roll  in  applving  this  jacket  instead  of 
tlie  technic  nf  applieatioii  advised  h\  ("alot. 

In  applving  the  milltarv  and  grand  tvpes  of  the  Oalot,  the  Sayre  siis- 
pension  apparatua  is  used,  exeepting  the  leather  halter.  As  a  substitute,  por- 
,  tious  of  3  in.  nmslii)  handages  have  been  adjiisted  ahoiit  the  tdiin  and  oceipiit, 
and  held  by  means  of  largo  aafetj-pins,  so  as  to  be  easilv  removed.  The  mili- 
Itarv  jacket  is  applied  in  a  way  verv  similar  to  the  ordinarj  jacket,  €xcept 
tbat  the  shouldera  are  padded  and  inchidcd  in  the  plaster  witli  a  militarv  collar 
above,  The  grand  difFera  in  that  the  head  is  h\^erextended  and  held  by  in- 
cluding  the  chin  and  occipiit 

In  the  čase  of  either  type  of  jacket,  a  aqtiare  window  ia  raade  over  the 
kvphos,  sufficientlv  large  to  admit  a  laver  of  thick  felt  with  a  bole  in  the 
center  to  relieve  pressure  on  the  spinous  processes  of  the  kjpbos.  This  ia 
placed  in  contact  with  the  stockinette,  and  the  corrective  force  ia  eatablished 
by  forcing  in  layer3  of  cotton,  after  which  the  sqnare  of  plaster  removed  ia 
fastened  in  plače  again,  tnider  presaure,  by  a  few  lavers  of  plaster-of-Paria 
bandage.  A  large  triangnlar  windoWj  Mrith  its  apex  upward,  is  made  in  the 
front  of  the  jacket  in  such  a  position  as  to  allow  the  spine  to  bc  foreed  fonvard 
at  the  level  of  the  kvphosis.  A  constant  corrective  pressure  is  maintaincd 
by  removing  the  plaster  window  and  adding  to  the  cotton  padding  at  intervala 
of  2  weekd,  as  the  kvphos  i  s  reccdea. 

It  ahoiild  be  appreciated,  howcver,  that  the  corr^ction  thns  obtained  is  most 
diificult  to  maintain,  nwing  to  an  irrcparable  losa  of  substance  in  the  diseased 
vertebral  bodies^  and  also  as  there  is  so  little  osteogenesis. 

Jlecbanical  siipport  can  never  be  removed  withoiit  great  apprehension 
of  a  rclapse  of  the  deformitv  or  of  the  disease,  and  should  be  discarded  \vith 
the  greateat  conaervatism.  It  is  in  this  partieiilar,  aniong  others,  that  the 
operative  treatment  is  so  much  to  be  preferred,  in  that  bone  support  is  quickly 
and  directlv  snppticd, 

THE  SPINAL  BHACK* — The  iither  tvpe  of  spinal  snpport  rccommendcd  is 
the  špinal  brace  of  Dr.  C.  F.  TayIor,  wliieli  consists  of  3  steel  parallol  np- 
rights,  lo  in,  wide,  gaiige  8  Ur  12,  tnifi  on  each  šide  of  the  spinons  processes 
extending  from  hntt<K'ks  to  the  seventh  cervical  vertebra.  Pressure  pads  of 
in^onnd  cork  or  aoft  leatlier  are  adjnsted  on  the  nnder  snrface  of  the  nprights. 
Tliese  alIow  greater  pressnre  for  fixatinn  and  correction  of  deformitv  at 
what  is  the  fulcnim  of  the  brace  levcr  vvhen  the  iipper  and  lower  ends  are 
l-fiiced  to  the  shoiilders  and  pelvis.  To  the  ]ower  ends  of  these  nprights  is 
fftfftened  a  pelvic  band  of  sheet  steel,  1%  to  2  in.  wide,  with  average  gange 
18,  ftnd  reaching  from  one  iliac  spine  to  the  otbcr,    Opposite  tho  second  dorsal 
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vei"tebra  2  shoulder  pieces  of  lighter  metal  exteiid  over  the  shoiilders  to  about 
the  middle  of  the  clavicle.  These  are  padded  and  from  their  ends  padded 
shoulder-straps  are  continued  around  and  iiuder  the  anns,  and  then  buekled 
to  tlie  iipri^lits  at  about  the  level  of  the  angle  of  the  scapiila.  Additional 
fixation  is  had  by  applving  an  apron  covering  the  abdonien  and  fastened  below, 
by  a  etra  p  sevved  to  i  ta  lower  border,  to  bučk  les  at  the  ends  of  the  pelvie  band, 
The  upper  border  is  sirailarlv  arranged  with  straps  and  buekle  to  the  uprights 
at  a  leve!  \vith  the  axilla. 

To  measure  for  tke  bruce  have  the  child  face  down  on  a  firm,  flat  surfaca 
A  lead  tape  is  then  applied  along  the  spine  over  the  lateral  niaases  and  an 
exaet  outlino  is  thus  transfcrred  to  a  piece  of  cardboard^  and  trininied  with 
8cis3or8  readj  to  shape  the  nprights  bv.  Hodili cationa  and  changes  can  be 
made  to  adapt  tbis  brace  to  special  iiidieationa,  but  that  shown  in  tlie  accom* 
panjing  iUnstration  is  the  one  used  in  the  average  ease. 

In  cases  where  the  diseaae  is  above  the  ninth  dorsal  vertebra,  a  hard  rub- 
ber  chin  cup  or  jory-mast  attachment  to  the  brace  is  noccs9ary. 


0FEEATI7E  TBEATMBKT 


Teckme. — The  technic  of  the  author'8  (Albce)  oporation  for  Pott-s  dis- 
ease  is  as  follows:  W!th  the  patient  in  the  ventral  position,  the  tips  uf  the 
spinous  processes  are  reached  by  a  enrved  inciaion  and  tnming  tip  of  a  flap 
of  skin  and  subcutaneous  tissites.  With  a  sealpel  the  periosteal  tips  of  the 
spinous  prr>cesses  are  split  in  the  center,  al«o  the  anpraspinons  ligament, 
leaving  each  part  of  it  attached  to  the  spinous  processes.  The  interspinous 
ligaments  are  next  split  into  approximatety  oqual  parts  to  a  depth  of  about 
Iaj  in.,  varving  with  the  age  and  the  size  of  the  patient,  withuut  disturbiug 
their  attaehments  to  the  spinous  proceas-  Verv  Httle  hemorrhage  results,  be- 
cause  onlv  dense  ligamentous  tissues  have  been  incised,  which  is  in  considerable 
contrast  to  the  hemorrhage  resulting  from  the  separation  of  the  mnscles  from 
the  spinona  processes  in  a  deeper  oi3eration,  such  as  a  lamlneetomv.  \Vith  a 
thin,  sharp  chisel,  or  author's  oateotome  and  mallet,  each  procesa  is  split  longi- 
tndinallv  into  equal  parts  for  a  depth  of  about  %  in.,  čare  being  takcn  that 
green-stiek  fracturea  are  pnuliieod  mi  one  and  the  saine  side  of  ali  the  spinous 
processes.  The  unbroken  halves  preserve  intact  the  leverage  of  these  processes. 
A  separation  of  the  hal  ves  of  each  spinous  process  produces  a  gutter  into  which 
the  transplant  is  later  placed,  (See  Fig.  1.)  In  ali  cases  the  full  thickness  of 
the  tibial  cortex  is  ineluded  with  the  periosteum,  endoštenni,  and  attached  mar- 
row  substance,  thus  producing  a  transplant  with  approximately  a  rectangular 
croas-section.  It  has  been  found  advisable  for  bone  grafts  for  ali  pnrposes  to  in- 
clude  perinstenm  and  endnsteum,  as  it  is  thnnigh  these  med  i  a  that  cortical  bone 
largelj  reeeives  its  nourishmcnt.  Thns,  the  graft  approximates  a  complete 
organic  structurc,  with  its  nomial  means  of  distributing  nourishment,  and  the 
.early  estabHshment  of  blood  supplj  is  enhanced. 
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A  grafi  of  this  thiekness  nccessitates  produciii*^  a  fiill  fractiire  of  lialf 
of  tbe  apiiions  prLK'0S8  and  scttiiig  it  over  iaterallv  in  order  to  plaeo  it  dc<?p 
enough  to  be  well  covered  with  tbe  akjvc-meiitioned  ligamenta.  It  is  iniportant 
that  tbe  spiDoiis  proccsses  he  spi  it  in  sitn  \vitb  ali  tbe  ligamentons  and  nmscnlar 
inaertions  imdisturbed,  a^  in  tbis  way  none  of  tbo  na  tura!  snpports  of  tbe  spine 
are  taken  away  and  tbe  lig^ments  afford*  by  means  of  strong  ligatiires,  an  ex- 
cellent  medinm  fur  finnlv  iixing  the  bone  splint  in  plaee. 

The  deptb  to  wbicb  the  spinons  proeesses  are  spi  it  varies  witb  tbe  age  and 
size  of  tbe  patient  and  the  amoiuit  of  pressnre  atrophy 
from  fonner  apparatns,  \vlucb  niav  so  rediice  tbe  spinons 
proeesses  as  to  present  mere  tnber^les  on  the  posterior 
aspect  of  the  nenral  arebes  and  in  certain  instances  make 
it  possible  to  spIit  in  deptb  onlv  3/16  to  ^4  i^-  Tbis, 
owever,  aflForda  good  bone  ('ontacts  and,  as  tbe  graft  is 
ibedded  into  longer  spinons  proeesses  at  either  end,  it 
affords  the  iisnal  efKcient  fixation.  A  hot  saline  pack  is 
phiced  uver  tbe  hack  wonnd  nntil  the  bone  insert  is 
ulitained. 

\Vith  the  patient  stili  in  tbe  ventral  position,  tbe  leg 
is  dexed  on  tlie  tbigb  and  an  incision  over  and  clo\vn  to 
the  crest  of  tbe  tibia  is  made.  Tbe  fascia  and  snb- 
ciitaneous  tisaiies  are  carefnllv  separated  froni  the  peri- 
osteum  of  the  anterior-iuternal  flat  snrfaee  of  tbe  tibia. 
From  ita  crest  and  anterior-internal  aspeet  a  strip  of  tbe 
tibia  18  removed  with  a  nuJtor  saw,  wbii'li  affoi-ds  a  very 
rapid  and  exaet  nietboci  of  aecnring  tbe  graft  and  i  a  used 
Meliisively  for  tbin  pnrpose.  The  length  of  graft  varies 
aeeording  to  tbe  nnniber  of  vertebni'  to  be  spanned,  i,  e. 
ali  tbose  diaeased  and  2  bealthy  ones  on  each  aide,  if  in 
the  dorsal  region,  and  1  on  each  side  if  in  the  bnnbar 
regioD,  (See  Figs.  2  and  3.)  Its  breadtb  variea  from 
V4  ^  %  i^i*  ^^d  its  tbickness  from  3/16  to  %  in.,  ae- 
eording to  the  size  of  tbe  patient.  Tbe  graft  is  inserted 
lxHwcen  the  balves  of  the  interspinona  liganients  and  the 
spinons  pnx*esse8  \vith  its  edge  anterior  or  innerinost, 
and  its  cnt  side  or  marrow  side  in  contact  witb  tbe  un- 
hroken  balves  of  the  spinons  proeesses.  It  is  bel  d  firinly 
in  i^roaition  by  interrnpted  sntnres  of  heavy  or  niedinm  kangaroo  tendon,  which 

pHssed  throngh  the  snpraspinoua  ligament  and  posterior  edges  of  the  hal  ves 
iif  the  interspinons  liganients  nenr  tbe  tips  of  tbe  spinons  proeeaaes,  beginning 
at  tbo  center  of  the  graft.  Tbe  ligamenti^  are  tlien  drawn  over  the  insert  poa- 
t€*riorly  by  tense  sntnres  placed  closelv  together.  Eefore  tving  the  last  sntnres, 
the  jKisterior  comers  of  tlie  ends  of  tbe  graft  are  removed  by  the  rongevir,  and 
fragments  of  bone,  with  otbera,  aro  cnt  into  small  pieces  and  plaeod  nnder 


FlQ.   L — -DlAfiHAM    IlLUB- 
TRATINO        GkaFT        IH 

Situ  in  Tip   of   Spi- 

NOU8    PKOCEBtt.       A     IB 

Btraight  or  tnoulded 
graft  in  placcs.  (See 
niso  Figs.  3  and  4,) 
The  grafi  Hljould  ul- 
waya  be  placed  i  m  tlii« 
itianner  wheii  pos^ihLe 
(Le.,  broader  diaiiieter 
anterior  poatcrior).  B 
is  a  graft  lxirit  into 
poattion  witli  its  ft-ider 
diameter  Jatcndly  (see 
also  Fig.  2)  t  Ibun 
necesflit&tiiic  ono  of 
the  hal  ves  of  the  ipi- 
nous  proeesses  beiug 
brcjkeii  conipletely  atid 
pui^hed  ^dewi:Mj  ao  tna 
to  prod  lice  a  KUtter  ol 
suffieifiit  width  Uy  re- 
ceive  the  inlay.  Tbia 
mHny  tinie^  ia  al»o 
fieressarj'  wheii  inseri- 
ing  the  graft  as  illua- 
trated  iu  A,  (Albee'a 
technic.) 
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and  about  eaeh  end  of  tlie  ^mift;  tlie  euds  nf  tiie  graft  are  then  tlrawn  dowii 
and  sutures  tied.  Ttiis  is  itnportant  as  it  furnisliea  miiltiple  foci  for  a  rapid 
proliferation   of  bone,   as,  according  to  Macewcn,  the  smaller  the  graft  tlie 

g  r  e  a  t  C  r  the  relati^^e  bone 
grovvth.  If  there  is  a  mod- 
erate  kyphosis  of  short  dura- 
tioHj  it  i  H  entirelj  obliterated, 
wliile  aiiy  kjpLosia  of  a  few 


Fig.  2. — ^De8Trcction  of  Foim  Dorsover- 
TESRAt.  Bodi £8,  The  hionc  i^raft  which  has 
been  lient  into  tipa  oi  Bpiaous  proce84*ea  ia 
holdiri«  »pinu  in  prt'cifM*ly  the  same  aljKn- 
mcnt  aa  whvn  it  wa^  iiiserted  18  montha 
bGfore.     (Drawiiig  from  Bkia^rHiiiJ 


Fto.  3,— Latekal     View      or     Lumbar 
Spine    witb  Graft  from  Tibia  In- 

LAID  I3VTO  SPiNOUB  FhOCKBSES  OF  2NI1» 

3hi>,  4tb,   anb  6^h  Lumbak  Vcrte- 
BRM.  (DrawiDgH  from  skla^ram.) 


jears  or  lesa  diiration  beeomes  uiiicli  diminislied,  either  at  tbe  tirne  of  opera- 
tion  or  dnriiii::  ^bo  first  few  tlavii  after,  from  tlie  corrcctive  eifeet  of  tlie  lateral 
tension  of  tlie  ^aft 

The  seqnenee  of  tbe  tedmic  an  tbns  outlined  is  important  becaiise^  by 
preparing  the  back  woimd  first  and  pack  ing  it  witb  a  hot  saline  eompress,  we 
secure  hemoataais  and  control  the  blood-clot  aboiit  the  graft,  a  condition  to 
be  desired,  A  eertain  arnoimt  of  blood-clot  h  desired  aa  it  facilitates  bone 
growth.  The  serous  oozing  wbicb  takea  plače  from  the  sever  al  tissues  f ur- 
ni shea  a  good  cnltiire  medinm  for  tbe  bone  graft.  Tbis  sarae  mediiitn,  blood, 
Berum,  or  plasma,  bas  been  sougbt  in  preparing  tissuo  cultiirea  for  the  micro- 
scopical  stud  J  of  cellular  bone  growtb.      Cold  abscesses   about  the  spinouB 


POTT'S    DISEASE 


1  i  i 


processes  are  rare,  but  when  foimd  do  not  usuallv  interfere  with  satisfactorj 
union. 

\Vhere  a  kvphosis  is  too  grcat  for  implantiiig  a  straight  splint  properlv  in 
plača  in  the  »pinoiis  processes,   the  approximate  eontour  of   the  kmickle  is 


io*  4. DRAWlNOft  OF  TlBtA  AND  MOOLOEO  GraFT  BeING  ReMOVBD  BT  CiRCLTLARSaW  FROU  A!fTBRIOR- 

tKTVHKAL  SuBFACK  FOR  Inpikrtion  iNTo  A  MoDGRATK  K^paojitii.      Smail  drawmgs  iudicate  croaa- 
aectioa  of  gfSkti  aod  tts  coatuur  ULft^r  removiiL 


obtaitied  hv  bending  a  silver  probe  over  the  tipa  of  the  spinous  proceaaes.  The 
[Curved  probo  is  then  laid  upon  the  aiiterior-internal  aspect  of  the  tibia  as  a 
Ipattcrn  and  a  gnift  of  tlic  desired  sliape,  width  and  thickneas  is  oiitlined  in 
3e  perio«teiim  with  a  scalpck     The  graf  t  thiis  outlined  ia  then  removed  with 

the   motor  8aw,      (See   Fig,  . , 

l4.)     Tl,e  frraft,  howcver.  Is  """""  "■""""■■■■'■■  »^ 

jsnallv   straighter   than   the 

kvphopigi    and    the    spine    is 

straightened    and    drawTi    to 

the  bone  splint  by  nieans  of 

the  hcavv  ligatnres. 

(\lien    the    defonnitv    is 
g  r  6  a  t    even    for    this 

method,  the  graft  h  placed 

vnih  its  wider  diameter  in  a 

lateral  rather  than  anrerior-posterior  plane  fseo  Fig,  1,  Ti)  and  then  bent  into 

phiee  l>etw€ten  tlie  ha  I  ven  of  tlir  spinims  pr<M"eases  and  held  witli  lieavv  kangaroo 

tendon,  as  above  indicateJ.     This  ia  accomplished  by  making  nnTnerouB  8aw 
p  en  1 8  \*2  to  %  the  way  tkronfih.     T  bese  f^uta  not  oni  v  9ha|)e  the  graft  to  the 

kvphos,  bnt  also  favor  a  rapid  establišhmcnt  of  blood  aupplv  and  the  thro\ving 

out  of  bone  callua  from  the  graft  itsclf,     The  cross  ents,  %  to  %  in.  from 

eaoh  other,  are  always  niade  on  the  marrow  side.     (See  Fig.  5.)     The  trans- 

piants   varv  in  size  from  4  to  T^^  in,    in  length;  ^4  t^  V2   i"-   '^  width; 
18  A 


Fig.  5, — Drawin«  I lutsitratin«  Cii(iR»*ttiicTioN  op  Spinal 
Graft  from  Crest  of  Tibia  and  Lonoitudinal-bectio.v 
StiowiNo  Saw  Cuts  on  Marrow  ^fDE  Alm>win«  Grapt 
TO  Bend  into  a  KvpBOBia  TOO  Large;  for  a  Mouuisd 
Graft. 


I 


« 


m  HOnV.   AXD    JOTKT   srRGEKT  ^H 

Vi  to  %  in,   iii  tliickiie.ss.  '  Cavo  m  tiiken  thiit  the  iiiseti  has  soun*  Uniie  mar-   H 
row.     The  iiii|M>rhiiic(:'  »*!'  tli  is  Im.*^  heoii  poiiitol  niit  bv  sovoral  (Jeroiaii   invc«-  H 
tigatnrs.     DpIoit  placiiig  the  inilxnit  gnift  in  it^  bed,  its  periostcuni  is  iiKvised 
iii  Tiianv  places,  so  as  to  alknv  the  underlyin|^  asteogenetic  cella  exit  for  prcv 
liferatioiij  and  also  to  fiimish  aii  entrance  of  Lh>od  snppiv  to  tlie  frraft*     The 
graft,  firtnlj  embedded  nnder  tt^iision  in  the  spinons  proeesses  and  tJie  denso  fl 
intraspitions  liganicnta,  affords  imniediate  and  excel]ent  hxatinn  of  those  verte-  ^ 
}ynv  invnived  evcij  l)efore  nnion  tukes  plače.     Tbis  is  eonfirnied  by  the  innnndiate 
disappearance  of  pain  in  adtilts,  and  of  pain  and  night  cries  in  ebildren.  fl 

The  environnicnt  of  the  spina!    insert  is  most  favorable;   it  is  not  only 
wedged  into  hcalthv  spintnis  proeesse.Sj  whieh  are  \qbs  than  %  ^^*  apart.,  byt 
is  alao  siirronnded  throughout  its  entire  extent  by  liganientons  tissue  which  H 
is  norma l]y  attacdied  to  bone.     The  conditiona  aro  favorable  for  a  rapid  es- 
tablishment  of  an  llavcrsian  bkx>d  snppiv  fnnn  tlie  apinons  processes  to  the 
graft.     I  believe  that  the  fact  that  tlie  apinal  gi-aft  rarely  sbows  auv  evidenco 
of  disintegration  or  absorption  is  expkined  in  this  way.     Where  the  kvphosis  fl 
is  marked  and  angnlar,  green-stick  fractnres  of  both  balves  of  tlie  proniinent   ™ 
spinons  processes  are  produoed  with  tho  osteotonie,  and  their  tips  tnrned  in 
laterallv  and  sntnred  in  contact  \vith  the  posterior  surface  of  the  transplant.  This 
prodnces  ad  d  it  i  ona  I  bone  contaet  for  gTaft  and  rednc*es  the  kvphosia  bv  so  luuch. 

^ostoperative  Treatment. — Althougb  it  is  kno\\7i  froni  experimental  work 
that  the  graft  becomes  united  by  bone  imion  in  4  week8,  nevertheless  the 
patient  is  eonlincd  in  a  reeunibent  position  on  a  fraetnre  bed  for  O  to  8  weekii, 
after  which  he  is  alh:wed  to  walk  al>oiit  witlKnit  apparatns  for  a  part  of  the 
day-  Wherc  a  straight  graft  of  siifficient  length  is  nsed,  there  is  no  neee3sity 
for  a  plaster  jaeket  or  snpport.  In  dorsal  cases,  where  a  defonnity  has  de- 
vekipod,  nex*essitatiiig  pronoitnced  hending  of  the  graft,  a  spinal  snppoil  niav  bo 
advi8able  for  a  few  nionths.  It  shonld  be  eniphasized  that  these  cases  sliould 
be  under  the  ohservation  of  a  surgeon  experieneed  in  this  line  of  work  tbroiigh- 
ont  their  whole  convalescenee. 

The  relief  of  jiain  and  acnte  8yniptom9  is  most  satisfactory.  Extenial 
spinal  snpports,  as  plaster  jaekets  and  braees,  shonld  always  be  avoided,  not 
only  on  aceonnt  of  their  interference  \vith  the  nonnal  fnnction  of  respiration, 
but  also  on  aceonnt  of  their  injnrions  eifeet  on  the  graft  itself^  not  only  from 
pressure,  bnt  in  interfering  with  i  ta  fnnction  and  the  stimnins  derived  there 
from.     This  is  reaHzcd  bv  everv  investigator  of  bone  work. 

Indications  for  Operative  Treatment. — Fixation  bv  the  bone  graft  is  indi- 
cated  iu  ali  casos,  at  aH  ages^  wliere  pain  or  mnscle  spasm  deniands  inunobiliza- 
tion  of  the  diseased  vertebrse,  and  the  earlier  the  operation  the  more  favorable 
the  prognosis.  It  is  indicated  for  the  prevention  and  cnrreetion  of  increašing 
defonnitv,  and  is  even  more  nrgent  in  the  presence  of  complicating  condition^, 
Bneh  as  psoas  spasm,  cold  abseess,  or  paraplegia.  The  onlv  special  ronfra-indi- 
cation  is  the  inabilitv  to  secnre  a  clean  field  of  operation.  This,  ho%vever,  is 
rare,  as  cold  absccascs  seldom  point  in  or  invade  the  region  of  the  spinous 
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processes.     Fninfected  eold  abscesses  between  the  spinoirg  processes  havo  not 
interfered  with  pri  in  ar  v  union, 

Prognosia^^The  prognosis  in  ali  operated  cases  is  most  favorable  as  to  relief  of  ali 
iiptruns  and  deorease  of  dt^foniiity,  Cor- 
rectiou  of  defornjitj  is  most  favorable  in 
eases  opora ted  e«rly  and  cases  of  loiij^er  dtira- 
tion  where  the  kypho8is  ib  8bar|ily  atiR^ular 
cir  prespiits  a  foiisidenibli?  amoniit  of  motion. 
In  the  200  peraoiial  rases  oiierntt?^!  a  suriiris- 
ing'  aiiiouTit  of  respirntorj  nioinlity  waft  iiotetl 
in  the  center  of  the  kypho8i8  i  d  ali  tla?  early 
casest  and  in  a  coiisiderable  porcentage  of 
casefl  of  even  4  to  O  years'  dunitioii.  These 
ohservations  weTo  raade  after  the  spinous 
proc?ee«t*8  were  exposed,  ond  while  tlie  patient 
was  Iyinp  proiip  on  a  firm  opera  t  ing  tabl<3, 
brfathinff  qiiietly  nnder  an  anesthetie.  Uoder 
lht*«e  couditions,  Blifjht  motion  only  con  Id  be 
tlel**cted  betwcM?n  the  heahhy  vertol)raj  on  either 
BJde  of  the  kypho8i8.  The  undoubted  reason 
far  t  h  18  inereased  motion  is  the  Iobs  of  aup- 
port  dne  to  the  d  cs  Imeti  on  and  absorption  of 
the  diseased  vortebral  bodies,  leaving  only  the 
InteriU  musses  with  their  faeeta  and  the  BpinouB 
ptocenam  to  Bupport  the  eolumn. 


PARALVTIC   SCOLIOSIS 

In  casea  of  verv  rtoxible  paral\i:ic  scoli- 
osis,  tincontrolbible  whf'n  tlie  tnuik  is  in  the 
^'ertieal  position,  \vbere  there  are  »liarp 
nn^TiIar  curves,  a  graft  hais  Ijeeu  implanted 
in  the  tipa  of  tlie  latc^nd  proeesses  of  tlio 
convcx  side  (see  Fig,  ti),  at  the  apex  of  the 
8har{>egt  cnrve,  after  strai^liteiiing,  m  a 
manner  Bjuiibir  to  that  eniplu.ved  in  applj- 
ing  the  graft  ( Albee)  to  Tot^s  disiease, 

The  treatrnent  of  tbese  cases,  otberwi8e 
impf^^iblc  to  control  bv  extenial  snpports, 


Fio.  6. — DiiAWiNO  FRoM  Skeleton  of  a 
ficoLiOTic  SpTNE.  Thi?  converKent  linea 
indicatc!'  thc^  Iiileral  asfs  of  tht*  iudividu£Ll 
vcrtcbrac,  The  laferal  procenses  of  t  h« 
noMvex  uide  are  »c^paratf^  rnuch  iM?yond 
tho  pormal,  whereaa  the  eorrcspondiiig 
lateral  proceasoa  on  the  concave  side  ar« 
mhbiiijE  toftether. 

Wh(*D  thn  hitcral  spiaal  deviation  ia 
com?ctpd  the  hitfrai  prort-sKes  on  the  cnn- 
VPX  »idi"  approach  their  normal  distaiicu 
apart;  if  a  grafi  iMthea  insprtotl  into  their 
tipi  a  rolapae  of  the  lateral  eurvature 
is   thtia  provented. 


I 


iruch  as  plaster  jaekets,  corsets,  or  braces, 

bas  been  iiincb  faeilitated-    The  graft,  liowever,  acts  onIy  as  aii  adjunct  to  ex- 

teraal  supports. 


SPINA    BIFIBA 


In  cases  of  spina  bifida,  \vhcrc  tho  mcningocele  haa  been  controlled,  and  a 
ilarge  deficiency  of  vertebral  bone  exiets,  togetber  with  weabne88,  as  evidenced 
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by  lordosis  or  other  defomiity,  tlie  bone  graft  oifers  an  excellent  nieans 
for  strengthening  the  epine  weakened  froin  the  congenital  bone  defi- 
ciencv. 

Operative  Technic^ — The  technic  (Albee)  is  somewhat  aimilar  to  that 
adopted  in  Pntt*s  disease.  Modification  is  necessarv  on  account  of  the  absence 
of  spinoiis  proeesses  and  parta  of  iieural  arelics.  The  spinotis  proeessea  above 
the  cleft  and  the  lateral  masses  of  the  last  himbar  vcrtebra  and  the  first  part 

of  tJie  saenim  are  reached 
from  eaeh  si  de  bv  2  ciirved 
skin  ineisions,  as  it  is  inide- 
sirable  to  interfere  with  the 
nen^e  tissue  which  is  iisiiallv 
involved  in  the  cicatrix  fol- 
Iowing  the  operative  reduc- 
tion  of  the  meningocele.  The 
seeond  spinoiis  process  above 
the  cleft  is  split  longitudi- 
nallv  and  a  green-stick  frac- 
tiire  produced  in  eaeh  half. 
The  first  spinous  process 
above  the  cleft  is  denuded  of 
its  muacular  and  ligamentous 
attachments  and  both  sides 
fresheiied,  Below  the  cleft 
the  lateral  masses  of  the  fifth 
lumbar  vertebraj  or  the  con- 
gonitallj  deformed  stumps 
of  the  nenral  arcbes,  if  sufti* 
cientlv  prominent,  and  the 
firat  segment  of  the  sacnim, 
which  is  nsiiallj  congenitallv 
livpertrophied,  are  split  with 
the  osteotome,  and  the  halves 
separated  to  receive  the  lower  ends  of  the  t\vo  graf  t  s, 

The  wounds  are  packed  with  a  šali  ne  compress  and  the  two  graf  ta  are  pre- 
pared  and  removed  from  the  crest  of  the  tihia,  long  enoiigh  to  reach  froni  the 
split  spiiies  above  to  the  aacrnm  l)elow.  The  npper  ends  are  bevelod,  so  tliat, 
when  these  bcveled  surfaces  eonie  together^  the  grafts  fonn  an  acute  angle, 
like  an  inverted  V.  The  grafts  are  placed  at  this  angle  in  the  beds  prepared 
for  them,  and  held  firmlv  in  plaee  at  their  bonj  contacts  by  dravving  the  split 
Hgamcnts  over  them  \vith  internipted  sutnres  of  mediiim  kangaroo  tendon. 
(See  Fig.  7.)  Skin  wonnds  are  closed,  and  the  patient  placed  on  a  fractni*e  bed 
for  6  weekB. 


Fig,  7. — Diaoram  Bhowing  ALBEE'fi  Ube  of  Tibial  Boke 
Ghafts  in  Straightenino  and  SuppoBTiNu  A  BtFii>  Spine. 


I 
I 

I 


TFBEKCULOSIS    OF    TIIE    SACEO-ILIAC    JOINT 


181 


FRACTUKE  OF   THE  SPINE 

In  persisteDt  cases  of  iion-iinion  follovving  fractiire  of  tlie  spiiiCj  presenting 
pain»  disabilitv  and  increasing  defonnitv,  the  bone  graf  t  is  indicated^  and 
ahould  be  inserted  as  for  Pott's  disease. 

It  18  also  indieiited  in  frei^h  friieture  of  the  spine  and  spondvlitis  traii- 

['inatica  (  KiinuHeirs  diaease)  and  iieurojmthic  spine  (Cbarcot),  vvherOj  on  ac- 

connt  of  a  rarefving  osteitis,  crusluTig  of  the  vertebral  bodies  and  increasiug  de- 

formitj  are  likelv  to  produce  curd  compresaion. 


TUBERCULOSIS   OF   THE   SACRO-ILIAC   JOINT 


The  prognosis  of  tuberciilosis  of  the  eacro-iliac  jointj  when  treated  by 
Jocmaervative  jnethods,  is  most  unfavorable.  Tubby  states  that  7.0  per  cent 
only  reeovered  in  tbe  moist  tvpe  when  treated  by  eonservative  means,  in  a 
series  of  38  ca^esi.  Aa  in  tiie  caae  of  hoiie  and  joint  tubercnlosia  elsc\vhere, 
the  prognosis  is  more  favorahle  in  tdiildnm  than  in  adnlts,  Tbis  joint  ia 
most  nnfavorable  for  external  spi  i  nt  fixation,  largelv  on  accouiit  of  its  an- 
atomical  arehitectiire.  Ita  joint  aurfaces  are  oblique,  inclining  from  above 
downward,  forward,  and  outward.  Its  strength  is  whollj  dependent  upon  ita 
ligaments.     It  fnrnlahes  no  ehanee  for  Icverage  controL 

The  sacnim,  on  ac^ount  of  its  extreme  inclinationj  is  at  the  disadvantage 
of  being  an  inverted  kcv  to  an  arch, 

Conservative  treatment  is  best  carried  ont  by  the  donble  Thomas  hip  splint 
or  the  doiible  plaster-of-Paris  spica  in  conjiinction  with  recurabencv  during 
tho  aeiitc  staire. 

Intemal  bone  fixation  offers  the  oiily  8ati8factory  raeans  of  iinmobiliza- 
tion,  on  aeeonnt  of  the  above-mentioned  aiiatomical  confonnation,  togetlier  with 
the  verv  powerful   mu  šele  action  whieh  affecta  tbis  joint. 

Operative  Technic, — The  following  teehnic  has  been  devised  by  the  anthor 
(Albee)  for  UBUitr  tbe  bone  graft  in  tbis  condition,  and  bas  fiiniialied  most 
eati8factory  resnlts:  Tbe  poste  rior-an  peri  or  spine  and  the  wing  of  the  ilinm 
«nd  tirat  spinona  pnH^ess  of  t!ie  aacnim  are  reiiebed  by  a  curved  iueiaion. 
The  posterior  border  of  the  \ving  of  the  ilinm  and  tbe  spinons  procesa  are 
Split,  witb  tbeir  attaobed  ligarneiits,  bv  a  tliin  osteotonie,  fonning  a  giitter  to 
reccivc  the  ends  of  tbe  graft.  If  praetleal,  a  snrfaee  on  tho  saennn  is  deiiiided 
to  fiirnish  additional  contact  with  the  graft  The  wonnd  is  paeked  with  a 
saline  compress  and,  with  tbe  patient  stili  in  the  prone  position,  the  leg  ia 
flexed  and  a  graft  of  suffieient  length  is  reniovcd  from  tbe  crest  of  tbe  tibia 
by  the  motor  8aw,  as  described  in  the  iise  of  the  bone-graft  in  Pott'8  disease. 
The  width  of  the  graft  shmild  lie  3  times  the  thiekness  of  the  eortex.  Tbe 
tbickuess  shoiild  i  nebi  de  the  ivhole  cortex,  periosteitm,  endosteum,  and  a  sraall 
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amount  of  the  adhering  marrow.  The  graft  is  placed  in  its  prepared  bed,  and 
the  ligaments  drawn  over  it  by  interrupted  sutures  of  medinm  kangaroo  tendon. 
(See  Fig.  8.)     The  skin  wound  is  closed  and  the  patient  is  plaoed  on  the  back 


FiQ.  8. — Drawino  op  Skiagram  Indicatino  Tibial  Grafts  Inserted  por  Lumbar,  Sacral  and 
Sacro-iliac  Tuberculous  Osteitis.  The  graft  in  lumbar  spine  was  inserted  into  spinous  proccsses 
by  usual  technic.  The  sacro-iliac  graft  was  mortised  into  the  first  at  one  end  (see  small  diagram 
in  upper  right  corner),  while  the  other  end  being  wedge-shaped  was  inserted  intosplit  posterior  wing 
of  ilium.     (Albee'8  technic.) 

in  a  fracture  bed,  for  a  period  of  not  less  than  5  weeks.     There  should  be  no 
necessitj  of  further  mechanical  treatment. 


DISLOGATION  OF  THE  SAGRO-ILIAG  JOINT 

Dislocation  at  this  joint  is  a  most  rare  condition,  but  if  met  with,  reduction  under 
general  anesthesia  should  be  resorted  to.  This  is  best  accomplished  by  hyperextendinflr 
the  spine,  making  traction  upon  the  leg  of  the  afTected  side  and  by  manual  manipula- 
tion  of  the  ilium  into  a  proper  relationship  with  the  rest  of  the  pelvis.  Postoperative 
drossings  should  consist  of  a  well-nioulded  plaster-of-Paris  spica  extending  from  the 
axilla  to  the  kiiee,  with  the  lumbar  spine  in  hyperextension.  The  spica  should  be  wom 
10  to  12  weeks. 
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■  SACRO-ILIAC  STEAm  AND  BELAKATZOK  I 

As  a  nile,  this  condition  is  verv  auieuable  to  eonsen^ative  treatment.  In 
eases  of  aciitelv  paiufid  relaxatioD  the  above-mentioned  postoperative  spica 
diould  l>o  woni  for  4  ta  5  wecksj  followed  t*  v  a  vcrj  loiig  hip  corsetj  m  a  de  of 
licavv  drillijig,  \vitli  steel  stavs  incorporated  iiito  thc  sides  and  bacL  This 
sliotild  extend  weU  up  to  the  costal  border,  to  prevent  the  corset  from  riding 
tip  on  the  pelvis,  aiid  slioiild  extend  as  Iow  down  as  will  permit  the  paticnt 
to  sit*  An  inverted  sbield-sliaped  telt  pad,  ;>  by  (>  by  %  in.,  is  faateued  to 
the  inside  of  the  coraet,  so  as  to  eome  over  the  eacnim.  A  4-in,  belt  of  web-l 
bing  is  adjusted  to  the  lower  end  of  the  corset  bo  as  to  grasp  the  pelvis  j  ust 
below  the  anterior-siiperior  spines. 

On  accoinit  of  the  8lowncss  of  rcstoration  of  this  joint,  this  belt  should  be 
wom  for  a  vear,  Tn  aH  aubacute  or  chroiiic  cascs,  the  application  of  the  above 
corset  ebould  be  preeeded  by  strapping  the  pelvis  at  intcrvals  of  1  week  witli 
ziiic  oxid  adhci^ivt?  plaster,  li  in.  wide,  and  a  fc^lt  sarral  ]md,  5  bv  <>  by  %  in* 
(adtilt).  In  moderately  severe  cases,  it  bas  not  been  foimd  necessarj  to  fiilly 
cneirele  the  pelvis  in  front,  biit  the  severe  eases  reqnire  a  more  rigid  fixation, 
and  the  adheaive  ends  are  bnnigbt  together  and  lapped.  This  strapping  shoiild 
be  applied  very  tigbtly»  and  coutinuej  at  \veekly  iutervals  of  eliange,  until 
eutire  relief  of  paiii  is  secured,  at  which  tirne  the  patient  is  ready  for  the 
corset. 

TUBEECULOUS   OSTEITIS   OF   THE  HIP  I 

OONSEEVATIVi:    TEEATMENT 

[  In  the  word8  of  Tuhhy,  "The  idenl  line  of  treatment  of  hip  diaoase  is  early  recogrii- 
1,  ainply  sitfficieiit  rer-umbenej  in  the  best  liyp:ienic  snrrDiindinfCS,  and  when  a  suit- 
able  tinic  luis  elapsod,  carefallj  f^uarded  aniljubitory  treutment ;  lar^e  amonnt  of  irood 
food  and  good  nor^in^^:  the  whole  routiiie  to  be  eonducted  on  the  principle  tbat  if 
there  is  anj  error  to  be  pardoned,  it  is  rather  in  the  diretjtion  of  excess  of  čare  and 
time,  than  the  reverse," 

This  excellently  put  statement,  in  my  opinion^  applies  mnch  more  to  tuber- 
culoiis  monartieular  joint  diHcaso  in  diildren  tlian  in  adnlts.  In  the  adult,  the 
treatmrnt  of  aH  eases  of  any  sevrritv  is  essentiany  radieal  and  operative  for 
the  pnrpose  of  obtaining  early  bony  fixation. 

It  goes  withont  «aying  tliat  iii  tlii^i  incidenee,  an  in  ali  otlier  t)il>ereu!nn8 
joints,  the  best  possibic  reginic  of  life  for  tnbereulous  patients  (viz,  frcsli 
air,  snnlight,  g«^neral  rest,  plenty  of  nonrishing  food)  sbould  be  maintained 
at  al!  tirrics  tlirniigbnnt  the  course  of  the  disease. 

Eecumbent  Treatment. — In  ali  easea  tbat  are  at  ali  aeiitc,  the  treatment 
abontd  ho  begnn  hy  riX*niNben(*y  in  hcd  \vitb  %veig!it  and  imlley,  Tlie  traetion 
Hbould  always  be  applied  in  the  line  of  defoi*niity,  if  one  eKists,  and  sbould 
anioiHit  to  alM>iit  1  poiind  more  Uian  tlie  age  of  tbe  ebild  in  cases  over  2  veara 
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of  age.  This  la  a  rough  cstiniate,  and  the  actual  amouiit  required  shoiild  be 
determined  in  each  individual  čase  hy  close  observation,  Tlie  traction  piillcv 
sliould  be  adjiistable  {np  and  down)  bo  that  it  cau  be  ]awered  a  little  every 
few  day8  mitil  tbe  defonnitv  bas  heen  entirelv  overcmne.  Tlie  cbild  should 
bo  prcveiited  from  sitting  iip  in  bed  hv  fastening  tlie  sboulders  to  the  mattresa 

by  straps,  aud  from  eliding  down  in  bed  by  elevat- 
ing  tbe  foot  of  tbe  bed  on  blix'ks. 

Tbe  traction  in  reenmbenrv  sbonbl  be  eontiniied 
for  wcoka  after  ali  svmptoms  have  subsided^  when 
ambnbitorv  treatnient  ean  be  institnted  in  tbe  form 
of  a  traction  braee  or  a  long  piaster-of-Paris  spica* 
Tbe  treatnient  sbonkl  be  ambnbitorv  as  earljr  as 
expedient,  becanse  constant  continement  to  bed,  nn- 
less  absohitelv  necessarv  to  control  svniptonis,  in- 
jures  tbe  general  bealtb* 

Ambiilatorj  Treatment— The  Phelps  hip  brace 
(see  Fig,  D)  is  tbe  method  of  choice  in  aH  severe 
caaes.  This  brace  consists  of  a  lateral  npright  ex* 
tending  from  jiist  above  the  tboracic  border  to  be- 
low  the  sboe.  To  tbig  is  attacbed  tbe  foot-piece» 
with  its  weight-bearing  snrfaee  covered  \vith  rnV 
ber,  and  to  the  npper  surface  of  wbich  traction- 
straps  aro  attacbed ;  two  trnnk  banda  consisting  of 
sheet  stc*el  and  Icatber  are  also  attacbed  to  tbe  up- 
right  opposite  the  costal  border  and  tbe  anterior 
snperior  spines;  jnst  below  tbe  ]ower  band  an 
ob]iqne  ring  (Thomas  ring)  is  adjnsted,  to  encircle 
the  thigh  at  the  groin,  in  which  the  bodj  weigbt  iš 
snBpended  largelv  by  its  eounter  pressiire  in  the 
region  of  the  tnberositv  of  the  i  sebi  um.  Traction 
is  maintained  by  nioleskin  stiekers  applied  laterally 
to  tbe  limb  from  the  groin  to  the  ankle,  which  are 
attacbed  by  buckles  to  the  foot-straps  of  tbe  brace. 
The  fitting  of  this  brace  is  very  important,  and  it  sbonid  ahvajs  be  ad- 
jii3ted  by  the  surgeon.  A  high  cork  shoe  on  tlie  well  foot  and  crutches  sbould 
alway8  be  used  with  this  brace  except  wben  it  is  transfornied  iuto  a  Plimpton 
convalescent  hip  splint  by  the  adjiistment  of  a  light  inner  npright  from  the 
inner  end  of  foot-pieee  to  the  inside  of  the  ring  and  by  the  removal  of  the 
iipper  band. 

In  plače  of  tbe  convalescent  brace  the  sbort  plaster-of-Paris  spica  also  fiir- 
nishes  a  ready  means  of  servieeable  iixation  of  the  hip  nntil  it  is  safe  to  leave 
oflf  ali  aiipportp 

The  greatest  conservatism  ninst  be  exerci8ed  in  tbe  final 
apparatus. 


Fio.  9,— Phelps  Hip  Bracb. 
Thia  brace  aJTords  cflicient 
fi*atiou  of  the  hip»  as  well  aa 
traction   and   prcvention   d! 
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The  linig  plaster-rtf-Ptiri^  spit-a,  with  a  high  sboe  on  thc  well  foot,  aiul 
cnitchcs,  mav  he  tbe  choioe  of  treatinent  instead  of  braccs. 

Tbe  patieut,  ane8tbetized,  if  Tie<?eBsary,  is  pbieed  ujMm  a  hip-rest,  and  tbe 
tliigb  abdnetrd  alKuit  20 '^\  Tbe  skin  of  tbe  peritioiim  and  tbe  lMmy  promi- 
iieuces  fibiiuld  be  protected  witb  t.'oft<in  wadding,  applioil  siniM>t1ilj.  If  tbe 
eaise  is  a  very  atiitt*  onr,  tbe  wel!  tbigh  nuiv  also  l)e  iiielnded  in  tbe  splint 
until  evidenees  of  iiiarked  scnsitiveness  liave  disappcared,  Tbe  short  spica 
sbould  be  used  durinfi;  tbe  convaleseeuee  in  preeiselj  tlie  saiae  way  as  wbeu 
the  braee  !ias  lieen  the  iiiitial  treatnieiit.  A  relapse  sbould  be  nianaged  by 
a  retiirn  to  rtrnnibencv  witb  traetion  by  \vcigbt  and  pnlley. 

Treatment  of  Cold  Abscesses,— A  eoniplieating  cold  abscess  should  be  left 
alone  uuless  distendtxl,  w!ieo  aspiration  or  ineision,  nnder  strici  aseptic  pre- 
eaiitions,  should  be  resorted  to.  Drainage  aboutd  ne  ver  be  establiebed  except 
vrhen  uecessitated  by  a  setnuidiiTV  pvogeuie  infeetion.  The  cootents  of  a  cold 
abscess  sbould  bo  expressed  witb  geutlcness  and  witbout  tranmatization  of 
the  iniside  of  the  abscess  wh11  by  insertion  of  instrurnentis,  such  as  the  curet,  on 
account  of  consequent  bpnnirrbage  clot  and  infeetion*  The  incisions  shoiild  be 
made  tbrougJi  a  thieker  pa  rt  of  the  abscess  wallj  at  a  distauee  from  the  apeXj  and 
sbould  be  cloaed  in  ]ayer3  most  carcfnlly  in  order  to  insure  priniary  union. 
jThe  postoperative  dressinir  is  an  iniportant  matter;  it  ahonld  conaist  of  a 
'large  amount  of  flntfv  gauxe,  with  cottnn  externally,  aecured  in  plače  under 
even  prensure,  by  a  well-applied  mnslin  spica  bandage. 

Correction  of  Deformity.^Flexion,  abdnetion  or  adduction,  or  any  com- 
bination  of  tliese  of  slight  degree,  etin  be  o%*ercomc  by  the  traetion  and  cor- 
rective  iiiflnence  of  tbe  Pbelpi^  brace,  The  sevcrer  cases,  of  not  too  long  dura- 
t  ion,  can  be  correeted  by  reeunibency  on  a  bed  franie  and  by  traetion  in  the 
IJue  of  defornutv.  As  tbe  defonriitv  diminisbes  tbe  traetion  pullev  h  graduallv 
lowcred  so  as  to  come  ncarcr  iu  line  witk  the  long  axis  of  the  body. 


SUBGICAI.  TREATMENT 

Wliere  the  deformitj  duc  to  tuberculous  osteitia  is  reaistaut  to  traetion,  cor- 
rection under  an  aneathctic  niav  be  necessary.     Force  should  be  used  with 
^grcftt  eare,  so  hb  not  to  enish  diseased  bone  or  fracture  the  femur»  alreadv 
ii\uch  weakened  by  disease  or  osteoporosis.     Division  by  subeutaneons  tenot- 
orny  of  the  eontractnred  faseia  bita  or  tbe  adductor  musclea  may  aid  in  eertain 
ifles  in  obtaining  proper  eorreetion.     The  limb  should  be  fixed  in  a  plaster 
>iea  in  the  position  of  desirecJ  abdnetion, 

When  firm  ankvlosis  is  present,  recourac  to  O9teotomy  is  needed. 
Technic  of  Ost€otomy  for  I)efomiity  of  the  Hip. — The  ciin^ed  Gant's  09- 
teotoniv,  as  devised  bv  lirackott,  is  by  far  tlio  prefcrable  prneednre.  Incision 
from  just  lx'iovv  tbe  anterior  snperior  spine,  direetlv  downward  5  or  6  in.  ex- 
P8  the  line  of  division  between  tbe  sartorius  and  tensor  fascia  femoris.  These 
audcleB  nmst  be  sepamted  nearly  to  their  poiut  of  origin. 
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The  retraction  of  tlie  sartorius  aiid  rectus  to  tlie  iiiside,  and  tlie  tensor 
fascia  femoris  to  the  ontside,  exposes  tlie  iiiiterior  surfiu^o  of  the  grcat  troclMinter 
and  the  upper  end  of  the  shaft    A  blimt  dissector  is  inscrted  vertically  on  the  ■ 
inner  side  of  the  bone  at  the  point  of  juiiction  of  the  lesser  trochanter  with 


H 


A  B 

Fio.  10. — A — BoNY  Ankyw>sei>  Hip  in  FLEKioN-ADDmrritiN  Deformity.  B — Correction  or 
Adduction  I>EPORMmr  by  Cl*nvex  Uppeh  Enj>  of  Fbmoral  Frahmf-nt  Movino  in  CcmcANTa 
L>owER  En£>  of  Upper  Fraoment.  Dottcd  lino  iii  A  indirutes  Itniio  iiirkion  of  the  eirrularGjint'« 
o»t«otoiiiy  of  Hrackett.  Nofce  changci  iii  uligiinirrit  of  ft^iiioml  ah&ii  witli  pehis.  Thk  procfxlun3 
13  u»ed  by  the  author  for  ooxa  vara.     (D|-awin£  from  X-r&yB  j 

the  nccL  With  a  verj  tiarrow,  thin,  and  sharp  osteotoine,  a  ciirved  incision 
is  made  with  ita  convexity  iipvvard  and  inward,  oppositc  the  bhmt  disseetor. 
A  coinplcte  section  ia  made  verticailv  dowuwurd  througli  the  aiiterior  and 
posterior  corteXp  (See  Fig.  10.)  When  the  leg  is  abdueted  in  eorrecting;  the 
deformitv,  the  coii%^ex  end  of  t!ie  lower  fragment  turna  in  tho  concave  snrface 
of  the  iipper  fragment,  with  no  pos8ible  ch«nee  of  immcdiate  or  auhseqnent  slip* 
ping  or  overriding.  The  limb  is  theu  incliided  in  a  plaster-of-Paris  spica  from 
toes  to  axilla,  in  the  desired  abdueted  position. 
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HYPERTROPHIC  AETHEITIS   DEFORMANS    OF  HIP 

{Osteo-arihritis,  Senile  Cox{fis,  ek\) 

On  account  of  the  anatomy  and  fnnction  of  this  joint,  arthritis  dcformans  ■ 
in  its  advanced  stage  presents  marked  destmctive  changes,  such  as  wearing 
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iway  of  tlie  fcnioral  heml  and  at^otnhiiliim,  elnirnatioiij  osteophji^s,  and  de- 
formitv  wiih  a«?rniHpiiiiviii^  pain.  It  is  iinposaibic  by  medicina!  or  conserva- 
tive  orthopedic  treatnient  to  overcome  these  marked  pathalogical  ehanges, 
Tlierefore,  the  aiitbor  wa3  indiiced  (1007)  to  devise  an  operatirm  to  prodiice 
ankvlosis  which  \von!d  relieve  pa  in,  overcome  deformity,  practical  shortening 
and  disabilitj,  and  furnish  a  stable,  weigbt  bcaring  limb. 


,  I L — ^BEroHE  AKO  ArrER  Cohrrction  of  FLEKioN-AoDtfcrjoN  AT  BoTH  Hips.     The  Ihighs 

and  both  hipa  ankylo9e<J.  If  the  Hakylci'aia  ia  botiy  a  cireular  Gant*fl  ostootoiny  (Brackett) 
Is  done;  if  it  in  fibrouž*  ii  partiivl  hip-joiiit  r<yM*ctioii  (Albee's  arthrf»de«bj  ar  art1sronlii«ty  for  crio- 
bility  is  done  and  deformity  correcttd.  Sc?e  dcscri[>tiuu  of  opi?ratioii  for  oatc-o-tirthhtm  of  hip. 
(DrawtQsa  from  phutagrupiis.) 

Albee*8  Operation. — TECHNIC — The  hip-joint  is  reached  by  an  incision 
from  tbe  anteriur  siiperior  spine,  oblicpielv  dcnvnward  and  out\vard  to  the 
middlc  of  tbe  outer  aidc  of  the  troclianter,  and  is  then  tiirncd  downward  2  in. 
in  the  line  of  tbe  femur.  At  the  poiut  where  tbe  obliqne  portion  joins  the 
vertical,  just  over  the  trocbanter,  an  incision  is  made  directlv  backward^  2 
to  3  in.,  down  to  the  faacial  portion  of  the  ghiteua  niaximiis.  After  separating 
the  tensor  fascia  femoris  and  the  glnteus  medius,  the  line  of  separation  is 
cxtended  do\vnward  along  tbe  line  of  the  original  incision,  throngh  the  faacia 
lata  to  the  feniur,  freeing  tbe  attachmcnt  of  the  musclea  (vaatna  extermis) 
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from  the  outer  and  iippcr  surfaces  of  tlie  feniiiiv  The  fascial  expansioii  of  the 
gliiteus  maxiniiis  h  then  ciit  tlirougli  aloiig  the  Vmc  of  the  poster ior  part  of  the 
origiuul  iucision,  and  the  outer  pa  rt  of  the  trochanter  expnsed, 

"Tliig  ghvteal  Hap  ia  turned  backward,  aiid  the  outer  and  upper  surfaces  of 
the  ti\K4uiiiter  fiillv  exposed.  The  uppcr  portion  of  the  trof*baiiter  is  then 
rhiseled  off  by  cutting  directlj  backward  with  a  narrow  ostootome,  on  a  curved 
line  beAi:innin*r  on  the  outer  snrface  of  the  trochanter,  1V1»  in.  below  the  tip, 
nud  tnntiii,y;  invvard  for  V4  in.,  then  cnrvini;  upward  to  tbe  fossa  at  the  juuc- 
t  ion  of  the  npper  part  of  the  neck  and  tbe  trochanter.  This  removes  the  outer 
portion  oiid  tip  of  the  troehanter,  and  witb  it  tbe  attaebuients  of  the  ghiteus 
inedius,  gluteus  mininins,  and  pvriformis.  Čare  sbould  be  taken  in  the  re- 
njoval  of  this  piece  not  to  encroaeh  on  the  neck,  or  the  bt>ne  will  he  weakened 
nt  tbifl  angle,  Tbe  portion  of  bone  removed,  witb  the  niuscles  attaehed,  is  de- 
flected  backward  and  npward  enouirli  to  ujicovor  tbe  npper  part  of  the  femoral 
n(3ek,  and  tbe  muBcnbir  eovering  of  the  anterior  tibern  of  tbe  gbiteus  niedins 
and  minimns  is  eaailj  separated  from  tbe  region  abt)ve  the  acetabniar  rim. 
The  incision  tbrougb  tbe  trochanter  j  ust  border^  on  or  opeus  the  outer  edge  of 
the  capsule  on  the  upper  surface  of  tlie  neck,  and  the  incision  of  the  eapsule 
opens  directly  in  to  tbe  ca  vit  v  of  tbe  joint. 

**Tbe  capsnle  mav  be  split  along  its  npper  surface,  parallel  to  the  neck, 
and  near  to  its  acetabniar  insertion  en  t  transverselv  on  eacb  s  i  de,  whieh  opens 
the  view  of  the  edge  of  the  head  and  the  rini  of  the  npper  half  of  the  aeetabu- 
him"   (Brackett). 

The  ostcophvtea  about  the  rira  of  tbe  acetalnihnn  are  di.^lodgcd  bv  nieans 
of  a  chisel  and  turned  upward  witb  t  lic  adberent  soft  tissnes,  to  be  turned  back 
and  used  later  on  account  of  tlieir  bone-producing  abilitv*  Tbe  rest  of  the 
overbanging  acetabnhim  is  removed,  expoBing  tbe  anterior  hitera!  portion  nf 
the  head.  With  a  thin  cbiselj  5/8  in.  wide,  approxiniately  oue-qnarter  of  tbe 
npper  part  of  the  head  of  the  feraur  is  removed  in  a  plane  with  the  neck, 
Tbe  detached  portion  of  the  head  is  then  b  rok  en  up  with  a  narrow  osteotome, 
and  the  fragments  extracted  with  a  strong  forceps,  Tbe  acetabnlniu  is  then 
transformed  to  a  fiat  roof  bv  means  of  tbe  chisel  and  strong  cnret,  sloping 
upward  internallv  to  prevent  the  head  from  dislocating.  Rotating  the  tbigh 
inward  and  outward^  everv  acceasilile  bit  of  cartibige  is  removed  from  tbe 
rernaining  portion  of  tbe  head.  The  peri-articnlar  structures  are  drawn  to- 
getber  with  a  few  atay  sutures  of  kangaroo  tendon.  Tlic  glnteal  flap,  with  the 
great  trochanter,  is  turned  down  and  likewise  sntiired  in  plače,  The  de- 
taehed  portion  of  the  trochanter  is  secured  in  position  by  two  sutures  of  kan- 
garoo tendon  placed  throngh  drill  holes.  The  skin  is  approximated  bv  con- 
tinuous  catgnt  sutnres* 

POSTOPERATIVE  TREATMENT.— The  Hmb  is  placed  in  10'  tlexion,  and 
sufficient  abduction  to  overcome  tbe  practical  sborteuiug  from  the  deform- 
ity  and  the  aetual  shortening  from  the  destrnetive  disease  and  the  removal 
of  btme  at  operation*     If  sufficient   alnhiction  is  not  alhnvcd  on  aecount  of 


I 
I 


EPIPIIVSEAL    COXA    VAKA 


180 


the  contracted  adductors,  tliey  sliould  be  divideJ  near  their  origin  tliroiigh 
aH  open  incision. 

The  fiicatioD  drcssing  shoiild  consist  of  a  doiible  plaster-of -Pariš  spica 
estendiiig  from  wcll  aiM>ve  tlie  eostal  margin  to  the  tooa  oii  the  opera ted  si  de 
and  to  the  knee  on  the  \vell  side,  The  \veU  leg  ahould  be  plaeed  in  strong 
abduction,  as  in  this  position  the  femnr  acts  as  an  efficient  lever  to  prevent 
the  riding  np  of  the  pehis  on  the  diseaeed  side. 

The  plaster  mav  be  rcinoved  fram  the  imoperated  leg  in  2  weeks.  The 
patient  should  reraain  in  bed  5  weeks,  The  long  phiater  spica  can  be  changed 
to  a  ^hurt  ono  at  tlie  eiid  of  7  weeks,  aftcr  vvhieh  weight-bearing  is  permitted. 

In  muscular  individuals,  a  U-shapcd  pieee  of  strong  bracc-steel  is  incor- 
porated  tmder  the  last  fevv  plaster  handages,  to  prevent  the  strong  puli  of 
the  adductor  muacles  bending  the  iinset  plaster,  and  thiig  allowing  a  relapse  of 
the  defomiitj.  The  steel  is  easilv  reraoved  when  the  plaster  ia  taken  from  the 
well  thigh, 

BCOPE  OF  ALBEE^S  OPERATION._The  above  procednre  is  equally  appHcable 
in  adult  tubereuloas  osteitis;  deformity  following  old  tubercaloua  osteitis  or  infectioua 
arthritis  (in  plače  of  Gant'8  osteotoniy) ;  traumatic  conditions  and  old  fractures  of 
neck  of  femur  near  the  head  wliich  are  painful  and  need  an  open  operation;  casea  of 
dangle  hips  where  there  h  paral^š^ia  of  hoth  liips  and  the  luni  bar  spine  with  contrac- 
tures  of  the  fascia  lata,  The  ankyloais  of  one  hip  in  good  poaition  holds  the  pelvis 
upright,  corrects  lordosis  and  fueilitatcs  bracing. 


CERVICAL  COXA  VABA 


As  this  eondition  is  ahnost  invariablj  dne  to  rickets,  it  is  neceasary  to  wait 
for  the  snbsidenee  of  incident  bone  softening,  wh!ch  may  be  hastened  bv 
proper  rachitic  treatment. 

The  operativo  teehnie  of  choice  ia  that  of  Gant^s  circnlar  osteotoraj 
(Brackett),  which  bas  been  fiillv  deseribed  as  the  nieans  for  correcting  ankj- 
losed  deforniities  f(dIo\ving  tnberenlons  osteitis  of  the  hip-joint  fsee  Fig.  10). 

The  leg  is  inehmed  in  a  long  phiat(*r-uf-Faris  spiea  from  the  axilla  to  the 
tocs,  at  a  degree  of  abdnction  determined  previonslv  by  the  studj  of  the 
amouut  of  depression  of  the  head  and  neck,  as  shown  by  X-ray  and  by  the 
amount  of  shortening  of  the  leg. 

On  account  of  fanltv  bone  meta  bol  isin  and  the  lateral  stress  to  which  the 
new  nnion  is  snbjected,  it  is  imperative  that  the  leg  be  aupported  in  abduction 
for  at  least  4  months  aftcr  operation,  This  can  bost  be  accompliahed  by  the 
plaster-of-Paris  spica, 

EPIPHYSEAL   COXA  VARA 

This  type  of  coxa  vara,  in  contradistinetinn  to  the  cervical,  is  fonnd  at 
ithc  adolescent  period  of  Hfe  (10  to  20  vears).    It  is  not  dne  to  bone  softening, 
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but  to  a  weakeiiing  of  the  cpiphyseal  cartilage,  and  is  the  oii]y  epiphyseal 
cartilage  known  to  give  way  spoMtaiieousIj.  It  may  give  way  frora  severe 
trauma,  and  is  then  considered  an  epiplivseal  fractiire.  Tlie  treatment  in 
eithor  instance  is  preciselv  the  same  and  is  as  follows: 

ManipElative  Treatment, — If  the  separation  is  a  fresh  one,  then  manipu- 
lation  slioiild  be  tried,  eonsisting  of  strong  tractionj  both  longitiidinallj  and 
laterallv,  on  the  npper  end  of  the  fomur,  ahdnetion  and  marked  internal  rota- 
tion,  in  \vhieh  poaition  the  limb  shonld  be  !ixed  in  a  long  plai^tcr-of-Paris 
gpica  and  the  par  t  radiograplied  to  sec  if  a  good  reposition  has  been  secured. 
lIoweverj  on  aeeonnt  of  the  upper  fragment  heing  diffienlt  to  control,  the  poa* 
sihilitj  of  securing  a  g«>od  reposition  is  unecrtain  and  an  open  operation  is 
nsuallj  necessarj.  In  eitber  event,  if  it  is  possible  to  replaee  the  fragmenta, 
thev  can  be  held  perfeetlj  withont  metal  špike  or  sntiire,  bv  the  ahove-mcn- 
tioned  position  of  ahduction  and  internal  rotation,  as  pointcd  out  by  Whitmaii. 
By  this  position,  the  fractured  end  of  the  neck,  which  is  always  displaeed 
for%vard  in  front  of  and  abive  the  head,  is  forced  backwaTd  in  apposition 
to  the  fractured  snrfacc  of  the  head  and  tho  nnrnptiired  posterior  portion  of 
the  eapsiile  is  put  on  tension  and  serves  as  a  spHnt,  The  element  of  ahduction 
carries  the  upper  end  of  the  lower  fragment  under  the  rim  of  the  aeetabulum, 
and  prevents  danger  of  displacement  upward  of  the  lower  fragment.  The 
inward  rotation  ia  the  diffieult  part  of  this  position  to  hold,  and  I  tiierefore 
fiex  the  knee  to  a  right  angle  and  make  uae  of  the  leg  as  a  lever,  thus  holding 
the  replaeed  fragmenta  securelv.  A  plaster-of-Paria  spica  from  the  toes  to 
j  ust  above  the  costal  margin  is  applied  with  tho  leg  in  the  above  position. 

The  patient  is  placed  obliquely  in  bed,  \vith  the  flexcd  leg  hanging  over 
the  side  of  the  mattress.  At  the  end  of  10  days  that  portion  of  the  spica 
below  the  knee  is  removed,  the  leg  straightened  and  inelosed  in  a  čast,  in  this 
position,  to  the  toes,  The  long  spica  should  be  continued  for  10  weeka,  and 
then  should  be  fol]owed  by  a  short  one,  with  weigbt-bearing,  for  4  week3. 

Operative  Treatment« — If  it  ia  impossible  to  rednce  the  fragmenta  by  the 
bloodleas  method,  the  hip-joint  is  reached  by  an  anterior  incision,  starti ng 
from  just  inside  the  anterior  snperior  spine  of  the  iliiun,  and  carried  directly 
dowTiward  for  5  in,  The  point  of  fracture  ia  then  exposed  by  blunt  dissection 
through  the  muscle  planea. 

The  fractured  end  of  the  femoral  neck  (Iower  fragment)  preaenta  in  the 
wound,  The  location  of  this  head  to  the  uninitiated  mav  be  puzzling  on  ac- 
coiint  of  its  lying  behind  and  l>eing  ohscured  by  the  neck.  The  neck  is  sep- 
arated  from  the  head  by  a  blunt  dissector  or  chisel,  \vhich  ia  then  used  to 
pry  the  fragmenta  into  poaition,  a  t  the  same  ti  me  that  strong  traction  (both 
lateral  and  longitudinal  to  the  femnr),  ahduction  and  inward  rotation  are 
applied  to  the?  limb.  The  \vound  is  elosed  bv  contimuius  catgut  suture.  With 
the  leg  flexed  to  a  right  angle  on  the  thigh,  a  |>laster-of-Paris  spica  is  applied 
in  the  same  manner  aa  in  the  elosed  methnd,  abr^ve  described,  and  the  post- 
operative  treatment  is  aiso  the  same  aa  in  the  bloodless  method. 
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FLEXION-ABDUCTION   DEFORMITY   OP   THE   THIGH   IN   ANTERIOR 

POLIOMYELITIS 

This  defoTmity  is  due  to  the  contraeture  of  faacia  lata  and  tlie  tensor  fascia 
femoris  musele,  dne  to  their  relaxed  statc^  from  the  leg*s  rcinaiiiing  in  the 
frog  position  for  a  long  period  of  thne  during  the  earlv  stage  of  the  disease. 

These  deforniities  are  eorrected  by  open  tenotoniies  of  the  eontracted 
structures  at  a  point  jnst  below  the  anterior-superior  spine.  The  tiasues  are 
picked  np  on  a  cnrved  grooved  director  and  inspected  before  heing  divided. 
The  limh«  are  stretehed  in  hvpcraddnetion  and  exten9ion.  If  it  is  fonnd  nn- 
neceasarj  to  tenotoniize  further,  the  wonnd  is  cloaed  by  eoutinnons  eatgnt 
suture,  and  the  linibs  plaeed  in  addnction  and  exten8ion  in  a  long  plaster-of- 
Paris  spiea  for  (J  ^veeks. 

Massage  and  stretehings  ehonld  l>e  carried  out  periodicallv.  Relapsea  are 
freqnent,  and,  therefore,  bracea  to  prevent  flexion  ure  indicated  in  the  severe 
cafies. 


TUBEECULOUS   OSTEITIS   OF  THE  KNEE^JOINT 

This  is  next  in  frequenej  and  iniportaiiee  to  tubereidons  osteitis  of  the 
hip-joint.  Here,  as  in  tuherculosis  else\vhere,  a  atrict  hvgienic  regime  shonld 
be  enforccdp 

This  joint  responds  favorabW  to  treatnient  on  aoconnt  of  i  ta  character^  size, 
and  strength.  It  is  at  a  dintance  from  the  tmnk,  and  being  the  articnhition 
betwe€n  the  two  longest  bones  of  the  body,  anow8  long  leverage  action  in  se- 
cnriijg  fixation  by  conservative  nieans. 

The  Thonias  knee  bract^  (see  Fig.  12)  provides  the  most  eitieient  ineans  of 
leoiiaerTHtive  treatnient  as  it  not  onlv  furnishea  traetion — an  important  easential 
of  fixation — but  tixatitm  direet. 

It  eonsista  of  2  iron  wire  nprights,  abont  %  in.  in  diameter,  conneeted 
above  with  an  ovoid  leatlier-padded  iron  wire  ring,  ^4  ^^  V2  i^-  i^  diameter, 
welded  to  the  nprights  with  a  lateral  (135°)  and  anterior-postcrior  inclina- 
tion.  At  the  lower  viuIh  n  f(M>t-pieee  shod  with  rnhber  is  wetdcd,  Spauiiing 
the  nprights  at  the  ealf,  and  just  below  tlie  middie  of  the  thigh,  are  t\vo  bri>ad 
bands  of  leather  arranged  to  hali  encircle  the  leg  posteriorlv  when  the  brace 
is  in  plače.  To  the  foot-pieee,  whieh  shonld  be  2  or  3  in.  be]ow  tlie  šole  of 
the  ahoe,  are  fastened  at  either  si  de  2  leather  straps,  whieh  are  to  fasten 
into  the  bnckles  at  the  lower  enda  of  the  adhesive  traetion  strapa  applied  to 
tlje  leg  from  the  knee  to  the  ankle.  These  straps  not  onlv  prodnce  the  desired 
traetion^  bnt  hold  the  brace  linnlv  in  plaee.  A  bandage  is  carried  to  and  fro 
arouDd  the  nprights  and  fastened  in  front  of  the  leg,  jnst  above  the  knee, 
where  it  pasaea  over  a  thiok  pad  fif  felt  plaeed  over  the  lower  end  of  the  thigh, 
Iq  a  similar  wayj  a  bandage  and  pad  are  plaeed  jnst  be]ow  the  knee-joint. 
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l\y  tlio  prcssure  of  the  pads  aud  tlio  tractiuii  a  auuill  iinifiimt  t»f  deformitj  ^ 
can  be  corrected.  fl 

In  very  seiiditive  cas<?s,  tcuding  toward  delurmitv,  a  sniig  fitting  plaster-  " 
o£-Paris  spliiit  is  appiied  to  thc  leg  and  the  brace  placed  over  it. 

This  brace  is  used  tt>  advantage  at  aH  stagea  of  the  dis- 
ease.  It  pmvides  Hxatioii  aiipport,  shields  the  joint  from 
weight-bearing  by  transiiiitting  thc  bodv  weii^ht  to  tid>erosity 
of  ischium*  It  pntdučes  tiuetitoi  aiid  a  .štroiig  e<irrt»<:*tive 
fc^rce  in  defonnitj.  It  relieves  intra-articiilar  pressiire,  and 
is  used  in  bed  as  well  an  in  andHi]at<iry  ea^es.  In  the  latter 
iisage,  a  cork  extension  sok\  from  2  to  21^  in.,  is  appiied  to 
tlie  shoe  of  the  well  side  and  erntehea  aid  in  liDecmiotion. 

In  very  severe  cases  reennibencv,  with  weigbt  and  pnn€y 
traetion,  is  earried  ont  to  eontrol  svnipttans  in  the  mnniier 
deseriberl  for  hip  disease.  Canes  which  are  niarkedlv  tiexed 
and  resist  correetion  by  traction  in  bed  can  be  overcome  by 
foreibh^  atretchiii^  nnder  anesthesia. 

The  fol]owing  toelinie,  sngi^ented  by  AVhitman,  is  both 
efficient  and  safe,  The  patient  is  phieed  in  the  prone  poai- 
tion,  \vith  tlie  feet  pmjeeting  over  the  end  of  the  table.  **The 
body  of  the  patient  is  then  elevated  by  means  oi  pillows  to 
eoiiform  to  the  defomiitv,  that  ia,  the  thigh  of  the  aflfected 
limb  is  raised  snfficientlv  to  al!ow  the  tibia  to  lie  evenlv  npon 
its  anterior  border  on  the  table,  The  operator  with  one  haiid 
holds  the  head  of  the  tibia  agaiiist  the  table,  and  with  the 
other  massages  the  contracted  tissnes  of  thc  pnpliteal  region, 
gradnallv  exertin^  more  downward  pressnre  on  the  thigb, 
bnt  never  to  tlje  extent  to  lift  the  tibia  frmii  the  table;  thns, 
further  hixation  is  impossible.  As  the  contraction  gives  way, 
the  pillows  are  removed.-*  The  limb  is  placeti  in  a  retaining 
plaster-of-Paris  splint  for  from  o  to  4  weeks. 

If  correction  is  not  poasible  by  thia  method,  open  ten- 
otoniies  are  inade  of  tlie  eontraetnred  ham!>trin^  tendons. 
Čare  shonld  ahvavs  be  observed  to  avoid  dividing  the  external  popliteat  iierve. 
In  the  extrenie  cases  of  contractnre  a  snpracondvlar  osteotumy  is  neees8ary  for 
complete  correction  of  the  flexion. 

Cold  abscess  of  the  knee  is  irtiited  preeiselv  the  same  as  in  other 
joints, 

Dnring  the  active  stage  of  the  disease  the  brace  mnst  l*e  worn  night  and 
day.  As  the  disease  reeedes,  there  eomes  a  tirne  when  the  brace  raav  be  left 
off  at  night.  This  step  shonld  be  tiiken  with  the  greiitest  eantion.  JSomewhat 
greater  freedom  can  be  exercised  tban  in  tbe  čase  of  hip  disease. 

Plaster^of-Paris  easts  eau  be  used  to  advantage  in  emergency  and  for  eom- 
plete  treatraeut  in  niiidcr  eases. 


Fig.  12.  —  Thomas 
Knee  BnArj;  It 
ia  uaed  to  im- 
mobilbe  atid  re- 
lie  ve  weight-bear- 
ing  of  knee  or 
aoJde. 
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SYNOVIAL  TUBERCULOSIS  OF  THE  KNEE 

This  tvpe  of  tlie  disease  is  verv  difficult  to  difFercntiate  from  the  oaseous 
type  in  the  child,  but  tlie  treatment,  fortimatelv,   is  the  sarat3. 

Tuberculosis  of  the  adiilt  knee,  both  of  the  svnovial  and  osaeous  type,  is 
operative,  exeept  in  verv  mi  Id  cases,  or  when  the  patieiit  elects  to  devote  jeara 
of  his  life  entirelj  to  convaleseence.  This  applies  aho  to  the  adolescent  who 
has  nearlj  reached  his  growth,  Exeision  of  the  knee  in  children  is  abandoned 
on  accoiint  nf  the  shortening  resiiltant  from  the  damage  to  the  epiphvscal  carti- 
lages  in  the  region  of  this  joint,  and  is  praetieed  onlv  as  a  life-saving  measiire. 

The  object  of  exeision  is  not  necessarilj  the  eradication  of  ali  the  disease 
hv  the  removal  of  a  larj^e  amoiint  of  bone,  but  it  is  for  the  piirpose  of  securing 
bonv  fixation  by  the  renioval  of  ita  barriers,  namely,  svnovial  uienihrane,  ear- 
tilage  and  siiperficial  joiiit  foci,  and  the  approxiniation  of  the  largest  bone 
fiurfaces  for  early  and  strong  iinion. 

On  accouBt  of  the  danger  of  long-delayed  union  or  its  entire  ahsence,  as  an  ad- 
juBct  to  erasion  or  exei8ion,  Albee*«  inhiy  honc  sraft  offers  tm9tworthy  means  of 
securing  early  and  certain  results  withoat  distortion. 


Erasion  of  the   Knee-joint,  witli  Bone    Transplantation :     Albee'8    Teehnic. 

*— This  procedure  is  for  the  treatiiieiit  of  jieute  adult  tuherculosis  and  the  eorrectlon  of 
comphcating  defoniiitiet^,  sueh  os  fibrous  or  iiieomplete  hoiiy  union. 

Before  entering  the  tuhereulous  joint  a  grafti  6  in.  loiipr,  is  renioved  from  the 
anterior  intc^mal  surfaee  of  the  tihia  by  the  twin  aawa  (adjuated  'J^/IG  in.  apart)  and 
plae€*d  in  sahne  sohition  uotil  wanted.  In  eases  where  tlic  patella  has  not  been  too 
niu«.'h  involved,  I  ha^^e  used  the  [nitellur  iiistead  of  n  tibial  graft,  By  sawing  it  into 
inhij  grafts»  it  servc«  the  fHirpose  very  wc'lL 

With  an  Esmarch  handiige  ahout  the  upper  thigh,  the  knee-joint  is  reaehed  by  a 
large  IT*8hapt*d  ineision,  with  the  lowe8t  iHiirit  of  its  cnrvature  over  the  tnhercle  of  the 
tihia.  The  hganieTitum  patelhe  i«  dividc^l  at  its  insertion,  and  the  piitella  is  tunie*! 
npward  and  reniaved.  The  hiteral  ligiunents  are  cnit  and  the  leg  iiesed  on  the  thigh 
to  the  extrenie. 

The  tuhereidous  soft  tbsuo  is  trimme<l  away  with  Bcissors*  With  a  narrow  bow 
8aw  a  thin  seetion^  eonsisting  of  the  eartiUige,  ^nth  the  underiytng  bone  \/^  to  1/^  in. 
in  thiekness,  is  removed  by  a  aaw  eut  apprDximately  parallel  to  the  convexity  of  the 
condyle8  of  the  fennir.  \Vith  the  name  in^troment,  a  seetioii  ahont  the  sume  thiekjiess  is 
removed  from  the  head  of  the  tihia  hy  a  coneave  eut,  prodiieing  a  siirfaee  whieh  will  iit 
over  the  eonvex  surfaee  already  preparet!  on  the  eotHlyle9  of  the  femur.  The  l>onc 
should  he  so  removed  that  when  the  cut  snrfaees  are  apprr*ximate<l  the  leg  is  atraight, 

The  anterolateral  surfaces  of  the  npper  end  of  the  tibia  and  the  h>wer  end  of  the 
femur  are  eaeh  oxj>osed  for  aboat  3  in,  The  periosteal  struetures  are  ineised  down  to 
the  bone  on  eaeh  si  de  of  the  patelhi  on  both  tihia  and  femnr,  parallel  with  their  long 
axe8,  and  tun)e<l  8ideways  with  the  periosteum  elevator. 

With  the  eireular  motor  twin  8awa  adjustefl  the  same  as  when  removing  the  gnift, 
and  the  tibia  and  femnr  held  in  good  apposition,  2  parallel  ents  are  made  3  in.  into 
eaeh  bone,  at  their  anterolateral  eorners  on  either  side  of  the  patella.     The  stripa  of 
bone  between  the  8aw  cuts  are  removed  with  a  s  mali  motor  burr  and  narrow  chiseh 
U  A 
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Ho  les  to  rcccive  graft-retaiuing  kang^aroo  siitures  are  niatlo  iu  tlio  njrtox  laterally 
to  thc  gutter  in  *?ach  lK»np>  or  the  graf  ta  maj  bo  hokl  by  autogoiious  dowel  grafis,  aa 
deseribed  elsenvhere.  The  sutures  are  iiiRerU*d  by  lari^e  eurved  needles  or  flt*-xible 
prol^e,  anti  pulled  up  froni  tlie  bottom  uf  the  R-utter  in  tbe  form  of  larere  loops»  under 
whieh  the  prmft  h  plaeed  iiiid  pressed  into  its  bed.  The  sutiires  are  theii  drawn  tiprhtly 
in  plaee  over  it  and  tied.  Tlie  je^nift,  thiis  applied,  assumei^  efficient  fixatiun  and  siipplicjs 
an  aetive  o8te<JM:«^netic  faetor  and  slinndus  to  the  bones  into  whieh  it  i^  inserted  witli- 
out  the  use  of  foreigrn  material^  Biieh  as  metal  plateis,  8erew3  or  wire. 

The  Dceessitv  iu  these  eases  for  some  iiiterniil  fixation  bas  bcen  appreci^ 
ated  iu  tlie  orthopedie  serviee  of  the  Massuebiisetts  Geueral  Ilospitiil,  aeeurding 
to  Dr.  Ooddu,  since  De<^embei%  1009,  aud  interiial  metal  plates  and  clainps 
have  been  used  in  ali  excisions  of  knees,  and,  even  under  these  couditious,  2  fl 
oiit  of  8  eases  reqnired  re(*xeisions  on  aeeoiiut  of  inalulitv  to  form  suHicient 
callus.  Goddu  mentious  27  cases  done  witliont  Laiie^s  phites  in  3  vears,  of 
w]iich  oulj  4  8bowed  niiion  witbin  G  to  12  \vceks,  4  required  reexcision,  and  in 
1  sil  ver  wire  liad  to  be  reinoved  on  neeouiit  of  a  4lisehari^iu«^  sinus. 

''In  three  cases  ivliere  the  bones  \vere  drilled  and  lield  bj  siitnre  material^ 
in  one  the  snture  broke^  allowing  displaeement  of  ends  of  feraur  and  tibia, 
and  a  reposition  under  etber  \vas  necesHarv, — in  one  otber  there  was  con- 
siderable  uiotion  at  thc  end  of  eight  u-eeks/' 

On  aceouut  of  similar  experieuee  T  bave  used,  instead  of  a  metal  plate,  the 
inlay  bone  graft,  which  I  believe  to  be  far  aiiperior. 


BONY  ANKTLOSIS    OF   KNEE  WITH  DEFORMITT 

Bony  ankjlosis  with  deformitj  can  be  overcome  in  oue  of  two  way8:  by 
reraoving  a  bone  wedge  from  the  niaximum  of  the  eoiivexity  or  by  a  liuear 
osteotomv,  jnst  above  the  knee-joint.  The  latter  pn^eedure  h  preferrod  in 
young  subjects,  on  aeeonnt  of  less  dauger  of  epiphyseal  daniage,  and  in  cases 
whero  there  are  marked  cieatrices  al>out  the  joint  on  account  of  less  danger 
of  iuterference  with  the  compensatorv  retum  venous  circulation. 


FLEXION  DEPOEMITY  OP  KNEE  WITH  MOTION 

Oagood  has  offered  a  verv  8ati8factory  operative  mcthod  for  correctin^ 
long-standing  floxion  defonnities  of  the  knoe  wbeTe  the  contour  of  the  joint 
has  so  ehanged  that  there  is  little  likelihood  of  regaining  fnl!  extensiou  with- 
out  an  osteotomv  of  the  lower  end  of  the  femur, 

Such  cases  raay  be  the  resnlt  of  tubercnlosis,  varions  infections,  or  joint 
fractures. 

Os^ood 's  Operative  Technic  (see  Fig,  131 — "A  two-ineh  linear  ineistlon  is  made 
on   the  ouler  side  of  the  leg,  posterior  to  the  ct6ge  of  the  upper   cn!-de-9ac*of  the 
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knec**joiiit,  and  extendiiig  upwiir(l  froni  aboiit  the  level  of  the  iipper  border  r>f  the 
patflla,  This  ineision  is  rarried  dowii  to  the  boiie»  mui  with  a  blyiit  dissertor  a  space 
i»  cloared  over  its  iippor  surfaee.  A  socond  ineisioii  is  tlion  made  at  tbe  samt^  Icvcl  on 
the  inner  side  of  tbe  ff^mur,  and  a  siniilar  space  eleared  beiieath  the  cul-de-sac  over  the 
upp»*r  surfaeo  of  the  feniur  joininj^  the  spaee  made  tbrong^li  the  outer  incision. 

**The  flexihle  bliide  uf  aii  ordinary  eoping  or  jig:  8aw  (Fig.  13)  ia  tiow  piishtxl 
tkroii^b^  teetb  down,  in  the  patb  niade  by  the  blunt  dissector  and  inserted  in  tbe  arms 
of  the  bow;  the  blade  passes  over  tbe  top  of  the  bone  beneath  the  opi>er  cuMe-fiac. 


,-^^x:s.  ~^^. 


A^llS 


Fro.  13. — Drawixo  of  Mbcba:^ic's  Copino  Saw  and  Diagram  of  0»teotomy  for  STRAioHTEmKO 
Km^K,  »o  A«  TO  PilBSBRVB  Fbeb  MoTioN  WHi5N  It  ExieTB.  Saw  is  CDtered  at  A»  by  frccing  its  cnd 
t«inporarily  froru  bow.  Saw  incirtiou  tn  B  and  thcnoe  to  C.  At  C  saw  is  removcd  froni  ljow  and 
left  for  oneat4ition.  Another  Haw  ia  etit^riid  at  B'  and  bone  inciaion  to  C  ia  ruade,  QuadrilttU*ral 
piooA  A,  B,  C,  B'  irt  pushed  out  lateraJljr.  Log  atraightened  briaging  A'  to  A  and  B  to  B'.  (After 
Oagood.) 


The  firet  cut  is  madc  forward  and  slightly  toward  the  posterior  surfa<*e  of  the  bone, 
tc)ward  the  lower  end  of  tlie  femur  for  idmut  %  to  an  ineh,  and  then  inelined  sharpl.v 
downwa rd»  i.  e.,  toward  the  posterior  surfiice  of  tbe  femur  baekwaTd,  that  is,  toward 
tlie  tipper  end  of  the  tabk*. 

*'When  the  poster lor  eortex  bas  been  partially  8awed  through,  the  anns  c*f  the  bow 

uro  Tcnioved  and  the  detaehed  saw,  left  in  as  a  marker  for  orientation.     A  second  6aw 

,  hlade,  teetb  downward,  is  now  passed  ihrough  tbe  path  above  the  bone,  and  made  to 

eniTHtre  it  ahovc  tbe  entran«'e  of  the  first  8aw  depending  upon  tbe  size  of  tbe  wedge 

riH|uircd. 

"A  eut  is  iiow  iJiade  in  n  i^tniight  line  down  to  tbe  position  of  the  first  8aw  and 
lK>th  8aW8  retnoved.  Thus  a  quadrihiterul  portion  of  bone  is  freed  which  is  pushcd  out 
throu(?h  one  of  tbe  incisions. 

**Exten»ion  is  then  made  niid  eitber  a  ^reen-atick  ot  a  complete  fracture  of  the 
posterior  eortieal  shell  is  nia<ie,  while  the  lnwer  end  of  the  upper  fragtnent  is  forced 
•gainst  the  upper  end  of  the  ]owor  fraKnient,  whieh  projeetitig  upper  lip  oiade  hy 
the  first  saw  cut  keeps  it  froni  disphicing  baekward  and  npparentlj  quite  iirmly 
aiiehors  it» 

*^After  cIoBure  of  the  wouud9  a  ploster-of-Paris  dressing  ia  opplied  and  in  our  cait^ 
imion  has  Bpparently  been  firm  in  froin  four  to  8ix  week8»" 
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GENU  VALOUM 

{Knock-knee) 

Genu  valgum  or  knock-knee  (see  Fig.  14)  occurs  almost  wholly  in  early 
childhood  and  is  usuallv  due  to  rickets,  occasionally  to  infantile  paraljsis. 

During  the  acute  stage  of  rick- 
ets it  should  be  unnecessarjr  to  em- 
phasize  the  importanee  of  establish- 
ing  a  proper  constitutional  treat- 
ment.  This  should  be  supplemented 
by  local  massage,  corrective  manip- 
ulations  and  exercises.  Accurate 
tracings  should  be  kept  during  this 
period  as  a  record  for  determining 
progress.  If  distinct  improvement 
is  not  manifest  or  the  age  of  two 
years  has  been  reached  with  con- 
siderable  deformity,  more  radical 
measures  are  indicated. 

Treatment  by  Braces.  — Correc- 
tive braces  should  be  applied  to  ali 
cases  of  knock-knee  of  any  8everity 
up  to  the  age  oi  S'V2  y6ar8.  One 
of  the  simplest  and  most  efficient 
braces  isthat  devised  by  Thomas, 
which  consists  of  a  light  steel  up- 
right  with  a  trochanter  pad  at  its 
upper  end,  with  free  motion  in  a 
joint  opposite  the  hip  articulation  and  a  padded  band  to  encircle  the  pelvis  at 
the  level  of  the  anterior-superior  spines.  The  lower  end  of  the  upright  is 
rounded  and  bent  at  right  angles,  and  inserted  into  the  anterior  portion  of 
the  heel  of  the  shoe.  The  knee  is  fixed  by  a  posterior  bar  attached  to  a  thigh 
and  calf  band,  as  shown  in  Figure  12. 

When  the  brace  is  applied,  the  knee  is  held  backward  and  outward  under 
tension  by  an  internal  lateral  pad  fastened  to  the  posterior  band  upright  by 
straps  and  buckles  or  by  roller  bandage.  In  severe  cases  the  uprights  are 
bent  to  conform  somewhat  to  the  limb,  and  as  the  deformity  recedes  they  are 
gradua]ly  straightened  until  slight  overcorrection  of  the  deformity  is  secured. 
The  braces  are  removed  daily  for  massage  and  manipulations.  In  children 
of  2  years  or  over,  of  large  size  and  severe  deformities,  braces  should  be  wom 
at  night  as  we]]  as  through  the  day.  The  duration  of  brace  treatment  varies 
from  6  months  to  a  vear,  and  dcpcnds  upon  the  degree  of  deformity,  the  ef- 
ficiency  of  the  apparatus,  and  the  age  of  the  child. 


Fio.   14. — Genu   Valgum.     Knock-knee,  'corrected 
by  supracondylar  08teotomy. 
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Operative  Treatment. — Operativc  treatment  is  iBdicated  in  ali  cases  wliere 
the  defurmitj  is  at  aH  marked  in  childreii  over  3  vears  of  age.     It  is  most 
itisfactorj  at  ali  agcs,  exi'epti!ig  diiring  the  acute  stage  of  rickets. 

The  operatiiju  of  elioice  is,  by  ali  iiicans,  osteotoiny,  altlioiigli  Clanchard 
abtaius  excellent  resiilts  by  osteoc^lasis.  Personallv,  the  supracondvlar  oste* 
Otomj  from  the  outer  side»  as  advocated  hy  MacCormae,  is  preferred.  This 
may  be  aecomplishcd  by  a  iiarrow  osteotome  or  8aw.  A  sharp  osteotorne,  ^^ 
TD.  wide,  is  the  preferred  iiistniiiieiit,  Tlie  field  of  operation  is  prepared  in 
the  usiial  way,  the  limb  is  rotated  in- 
ward  and  placed  npon  a  sandbag  oppo- 
Bite  the  point  of  bone  section.  With 
le  cutting  edge  of  the  osteotome  par- 
lillel  with  the  long  a^is  of  the  femur,  it 
18  piished  comerw!se  tlirough  skin  and 
imderlving  stmetures  to  a  point  on  tlie 
exteriial  surface  of  the  shaft  of  the 
femur.  about  a  finger^s  bretidth  ahove 
the  upper  border  of  the  external  con- 
dvle.  A  few  taps  of  the  inallet  incise 
the  periosteiim.  The  osteotome  is  then 
tnrned  at  a  right  aiiglo  to  the  femiir, 
and  a  gauze  sponge  is  plače  J  around 
the  osteotome  and  in  eontact  with  the 
'  tkin,  By  repeated  blnws  of  the  mallet 
2/3  of  the  oiiter  feraur  shaft  is  cnt 
tran8versel>%  with  the  ehisel  held  as  in  Figure  15,  as  in  this  waj  the  possibilitj 
of  driving  the  ehisel  too  far  through  and  entering  the  popliteal  spaoo  is  lessened* 
A  green-stick  fractnre  is  then  nnule  of  the  reniaining  portlon  of  the  shaft* 
There  may  be  some  hlee*ling  from  the  osteotome  wonnd.  It  is,  howevcr,  far 
preferable  to  leave  it  unsutnred  and  allow  the  exeešs  blood  to  escape,  rather  than 
to  contribute  to  a  hemotonta  in  tlie  soft  parts  by  sntnring  the  wound. 

The  deformity  is  tlien  well  overcorreeted  and  placed  in  a  plaster-of-Paria 
spiea  from  the  toes  to  i  ne  hi  de  the  pelvis. 

If  the  defonnitv  is  hilafera!,  hoth  legs  are  operated,  and  a  donble  spiea  is 
applied  as  the  dressing.  In  this  ease,  it  is  applied  with  the  linibs  widely 
Ifibducted,  and  to  atrengthen  the  plaster  a  pieee  of  splint  board,  long  enongh  to 
»pan  the  distanee  between  tlie  Hnibs  jnst  helow  the  knees,  is  ineorporated  in 
the  last  lavers  of  the  phi^ter  liandage.  This  position  of  the  limbs  favora  the 
use  of  the  bed-pan,  and  prevents  soiling  of  the  dressings. 

The  dressing  slir»nld  remain  on  for  eight  weeks,  and  it  shonld  be  determined 
in  eaeh  čase  whether  the  plaster  dressing  shonld  be  foIlowed  hy  knock-knee 
braees  for  a  longer  period.  In  some  cases  of  marked  raehitic  involvenient 
supports  shonld  be  wom  for  several  montha. 

In  certain  eases,  where   in  addition  to  the  femoral  deformitv  there  is  a 


Fia.  15. — The  Osteotome  and  thb  Pbopeb 
Wat  to  Hold  It.  It  ia  a  firm  way  to  hold 
tho  OBteotome  atid  les^jna  the  dani;er  of  i  ta 
beiug  dri  ven  ioto  soft  tissncss  beyond  bone 
bfiing  oHtcK>tomixcMi* 


^ 


lits 
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eevere  defoi-mitv  at  tlie  npper  eiul  of  tlio  tiliia,  this  tiimv  be  rectifiecl  at  a 
second  operation  by  an  osteotomv  at  tlie  tuhprfle  of  the  tn)ia.  In  exceptional 
cases,  whc?rc  the  deformitj  is  wholly  in  thv  tihia,  au  ostcotomj  of  that  bone  may 
be  all-sufficient 


GENU  VARUM 

(Bom-Ugs) 

Aa  this  deformity  (see  Fig,  li\)  is  usiiallv  dno  to  rickets,  the  ontline  of  the 
general  treatment  is  preci3ely  the  same  as  for  knock-knee,  and  the  railder  caaea 

are  treated  bv  expoetaiun%  massa^*,  and  bra^es. 
The  applifati»»n  nf  brares  here  has  a  brnader  fiehJ 
of  usefnliiessj  aiid  the  prognosis  is  more  favorable 
than  in  kn<xOv-kiiee. 

The  deforniitv  of  lM)w-l{*gs  is  nsnallv  who]lj 
confined  to  tho  tibia,  aiid  is  most  conniionlv  found 
in  the  hnver  2/*]  nf  this  iKHie.  Wben  tlie  deforra- 
itv  is  that  of  a  general  l>()wing  of  the  tibia,  brace 
treatmeiat  maj  be  snfficient  iip  to  žV^  years  of 
age;  bevond  that  ti  me  the  treatment  sbould  alway8 
be  opcrative. 

Treatment  by  Braces.— Wbere  tbo  defoniiity 
is  in  the  Itnver  2/S  of  the  tibia,  the  Kiiight  braeo 
is  tbe  one  of  f*hoiee,  Tlii^  roiij^istj^  of  2  steel  np- 
rigbtst  attaehecl  to  the  shne  bolovv;  a  soft  leatlier 
pad  for  pre.ssnre  over  tln^  in  nor  eondvle  of  tbe 
feiiuir  is  attuebed  to  tbe  npper  eml  of  the  inner 
npright  Tbe  on  ter  npright  extends  to  the  head 
of  the  fihitla,  and  the  2  iipriglits  are  joined  by  a 
calf  band.  The  l>owed  leg  is  drawn  toward  tbe 
inner  bar  bv  a  broad  letitber  miflT,  laced  abont  the 
leg  inside  of  the  unter  bar. 

As  the  deformitv  reeedes,  the  inner  bar  is  bent 
nntil  overcorreetion  is  se*^nreil,  as  in  tiie  ease  of 
knnek-knee  treated  l>v  the  braee  method.  This  is 
nsnallv  aeeomplished  in  voimg  children  in  frora 
G  to  12  niontht*. 
If  the  deforaiitv  is  higher  np  and  assoeiated  witb  ontwardbowingof  theknee, 
a  longer  apparatns  is  neeessarv,  witli  no  joint  at  the  knee.  Snch  a  brace  is  very 
simihir  to  the  short  braee  jnst  deseribed,  exeept  that  the  inner  npright  extends  to 
the  npper  tbird  of  the  femnr  and  tbe  oiiter  npright  tn  tlie  pelvis,  \vbere  it  is  at- 
taehed  to  a  pelvie  band,  A  joint  is  plaeed  in  tlie  outer  npright  opjK^site  the  hip 
articnlation.  The  leather  laeing  encireles  the  knee  and  npper  part  of  the  leg, 
and  sencs  to  improve  the  contoiir  of  tbe  leg  bv  drawing  it  to  the  inner  npright 


Fig.  16. — Genu  Varum.  Bow- 
lega  corrected  by  O8tt?ocla3is  or 
o3t«otomy  at  poiot  of  greatest 
curvature. 
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The  corrective  action  of  thc  bracc  progresses  by  bending  thc  iipriglits  to 
a  better  positioii  from  t  ime  to  tirne. 

Operative  Treatmetit* — The  operation  of  choice  is  that  of  osteoclasis  by  the 
Grattan  ožteoelast  (»ee  Fig.  17),  exeept  when  the  ciirve  is  sharp  and  is  sitiiated 
near  the  knee-  or  aiikle-joint,  siieh  as  the  aiiteroposterior  eiirvc  in  the  tibia  iiear 
the  ankle-joint  (the  chair-defomiitv).  Here  the  osteoclast  bas  the  same  disad- 
vantage  as  in  knock-knee.  On  aceoimt  of  the  nearness  to  a  joint,  and  the 
increased  density  of  the  bone  cortex  at  t!iat  poiut,  it  is  difficult  to  direct  the 


Fia.  17. — TuK  Grattan  Ostboclabt  Ubbd  Principallt  foh  tse  Cohrection  of  Bnw-LE08,  It  bas 
ftlflo  l>cc>ii  iinvd  ft>r  oorn^ction  of  knopk-knec  and  malunited  fraftturpfl.  Mr,  Grattan.  of  Cork, 
whij6e  namo  it  bcors,  used  it  to  cnish  und  overcorrect  rlub  feot. 


force  80  as  to  produce  a  fractnre  at  the  niaximuin  of  the  curve.  Under  these 
eimditions,  linear  osteotomy  is  preferred. 

Osteoclasis.— Tn  osteoelasis  the  point  of  greatest  deformitv  shoiild  al- 
ways  be  selected  for  fracturc,  With  the  arms  of  the  osteoclast  from  ^V^  to 
5  in*  apart,  thc  concave  side  of  the  Hnib  is  placed  a^ainst  them,  and  the  niaxi- 
mtim  of  the  convexity  is  opposite  the  pUniiijer.  The  limb  is  then  finnlv  held 
on  eitber  side  of  tlie  arnts  bv  an  assistant,  wliile  the  plnnger  or  breakine:  bar  is 
rapidly  screvved  dowii  niitil  fractnre  oeciirs,  and  then  c[uiekly  reversed,  The 
immediate  release  of  the  pressiire  of  the  phm^jer  is  imperative  in  order  to 
prevent  slonp^hing  of  tho  skiii  and  nnderlvin^  tissuea.  TIic  linib  is  overeor- 
rected  and  fixed  by  ph^steT-of-Paris  dressing. 

Atanual  foree  over  a  Lorcnz  wedge  or  the  edge  of  the  operating  table  padded 
with  a  foldcd  sheet  is  snfficicnt  to  prodnee  tlie  fraeture  in  niany  cases  of  young 
childrcn. 

OsTKOTOMV,— An  osteotome  Vii  iii-  wide,  with  the  ctitting  edge  parallel 
with  the  long  axis  of  the  leg,  is  pnslied  roniorvvise  throngh  skin  and  enben- 
[Ittneous  tissnn  U*  the  iiitennil  aspe^t  of  the  tibia.  It  is  tlien  tiirned  to  a  right 
l&f^le  to  the  liirih  and  tlie  tiliia  wejikened  on  the  inner  side  suttieiently  to  allow 
fractnro  by  mannal  ff»ree.  Tlie  limb  is  overeorreeted  nntil  the  fibula  is  also 
|>rokeu*     A  plaat<?r-of-l*aris  splint  is  appliod,  reaehing  from  the  tocs  to  the 
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groin,  with  the  leg  in  the  overcorrected  position.     This  is  to  remain  on  from 
6  to  8  weeks. 

ANTEBIOE  BOW.LEGa 

A  linear  osteotoniv  is  done  by  the  techiiie  alreadj  described,  The  fracture 
of  the  t  i  bi  a  and  til>ola  is  coinpleted  bv  niaiiiial  force.  TeDotoiiiv  of  the  tendo 
AchiiJis  IS  iieeossarv  if  coiTectiou  of  the  deformitj  ia  prevented  wliile  the  foot 
is  in  a  position  of  a  right  angle  to  the  leg. 


FLEKION   CONTRACTION   AT   THE  KNEE   FROM  ANTERIOE 

P0L10MYELITIS 

This  contractiire  manj  times  will  give  way  by  manual  atretchinga  under 
anesthesia.  An  efficient  aud  safe  niethod  is  that  Biiggested  by  Whitinanj  pre- 
vionslj  referred  to  under  the  techuic  for  eorrecting  contracture  following  tuber- 
ciilous  osteitis  of  the  knee  (see  page  191). 


TUBEEOULOUS   OETEITIS   OF   THE   ANKLE   AND   TAESUS 

Conservative  Treatment, — In  this  as  in  other  tnberciiloiis  joints  bnth  local 
and  general  rest  shonld  be  carried  out.  Loeal  fixation  is  be«t  accomplishcd  by 
a  p!aster-of-Paris  čast  from  the  toes  to  the  ealf,  vvith  the  foot  at  a  right  angle 
and  slight  variis  position,  Over  this  ahonid  be  placed  a  Tliomaa  brace,  as 
dešcril>ed  in  the  treatnient  of  tiibereiiloiis  osteitis  of  the  knee  (see  page  11)1)* 

It  is  evident  that  traetion  eannot  be  applied  bere  as  used  in  the  čase  of 
the  knee  or  hip,  and  to  hold  the  lirace  in  position  and  prevent  its  dropping  a 
webbing  strap  is  ad  j  ust  od  over  the  opposite  shonider, 

Operative  Treatment— As  a  rule,  operative  interfe renče  is  unsatisfactorv, 
especialiy  early  operations  of  a  gougiug  nature.  However,  if  by  the  X-ray  a 
well'focalized  condition  can  he  denumstrated,  a^^  for  exaniple,  in  the  astragalus^ 
the  removal  of  that  vvhole  bone  is  tlie  opera tion  of  chr>icc. 

TECHNIC. — Under  an  Esniarch  bandage  a  curved  ineision  is  made  frora 
a  point  one  inch  above  and  posterior  to  the  exteriial  malleolus,  and  carried 
under  the  mal]e^Jhlfi  and  forwnrd  to  the  outer  aspect  of  the  astragaloscaphoid 
joint.  The  externnl  lateral  and  capsular  liganients  are  se  ve  red  and  tbe  foot 
turned  inuard.  The  astragahis  is  exposed  and  reraoved  by  dividing  tbe  cap- 
sular ligaments  joining  it  to  the  os  ealeis  and  scapboid.  Infeeted  soft  tisšues 
are  carefullv  removed.  If  tlierc  is  no  evidence  of  secondarv  infeetion,  the 
wound  isclosed  witbout  drainage;  otherwise  it  is  packed  for  a  wbile  \vitb  ganze. 

The  after-treatment  ahould  be  carried  on  preci8ely  as  if  no  operation  had 
been  done. 
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^m  CONGENITAL  TALIPUS  £QinKO¥ABnS 

^H  iClvh-fooi) 

The  treatment  of  congenital  cliib-foot  shoiild  be  begun  at  the  earliest  age 
posflible  and  shoiild  be  persisted  in  until  ali  tendencj  to  recurrence  of  de- 
formitj  and  restrictcd  fiim^tion  is  overc^jme.  In  infancv,  nianiial  stretcbing 
and  fixation  in  plaster-of-Paris,  wit!iuut  tenotomiea  or  an  auestlictit!,  sutiice,  as 
a  nile.  After  the  walking  age,  more  radieal  measures  are  usuallj  necessarj, 
such  as  fiubcutaneona  teuotomies  of  the  tendo  Achillis  and  plantar  fascia  under 
anesthesia^  followed  bj  stretehing  and  fixation  in  plaster-of -Pariš— later,  in 
a  brace. 

At  a  stili  later  period^ — in  untreated  or  relapsed  cases  ofFering,  besidea 
the  resiatancc  of  the  soft  parts,  resistance  of  raalfornied  tarsal  bones — the 
foot  must  be  remodeled  by  operative  interv^ention  and  held  in  a  corrected  posi- 
tion,  Tbcfle  cases  iisuallj  include  those  over  3  veara  of  age,  and  the  iraplanta- 
tion  of  the  bone-graft  \vedge  into  the  short  side,  aa  \vill  be  described  later,  is 
the  metbod  of  choice. 

TEEATMENT  IK  1KFAK0T 

The  technic  of  treatment  of  t^lub*foot  in  iafaney,  de-scribed  hy  Soule  in 
the  Jourjial  of  tke  American  Orthopwdic  Associaiion,  ilaj,  1911,  ia  the  one 
of  choice,  By  Bianual  stretehing  at  iiiter\'al&  of  1  to  2  weeka,  the  foot  ia 
overcorrected  to  a  degree  in  caleaneovalgna  eqnal  to,  or  even  greater  than,  the 
original  degree  of  equinovarus  defoi*niity.  The  correction  of  the  varna  of 
the  foot  shonld  bc  first  aceoniplishcd,  foUovvod  bv  the  correction  of  tbo  equinn9. 
This  is  usualtj  accomplidhed  in  earlv  caaea  vvithont  an  ancathetic,  in  4  to  G 
stretehings,  at  weekly  intervala.  By  his  method  of  applving  the  plaster-of* 
Pariš  fixing  dressing^  the  Inosening  or  kicking  olf  of  the  čast  is  prevented ;  and 
cxcoriations  and  niaeeratirms  of  the  skin,  and  partial  relapse  of  deformity 
while  in  the  cast^  aro  obviated. 

The  leg  and  foot  are  lightly  bathed  with  alcohol  and,  after  thorough 
8tret<*hing  withont  tearing  or  lacerating  the  soft  parts^  zine  oxid  adhesive 
plaster  is  applied  to  the  skin  of  the  instep  and  inner  surface  of  the  great 
toe  joint,  to  prevent  abrasions  of  the  skin  by  the  chafing  of  the  plaster  dressing. 
A  strip  of  tbo  same  pbister  1  to  l^/li  in.  wide  by  8  im  long,  folded  npon  itself 
at  one  end  to  form  a  non-adhesive  lip  about  3  in.  long,  is  appHed  to  the  leg, 
partially  about  the  calf  in  an  oblique  direetion  from  above  dovvnward,  so  tbat 
when  the  freo  lip  end  of  adhesive  plaster  is  incorporated  in  the  plaster  dressing 
the  pilil  of  the  adbesion  strip  prevents  any  rekpse  or  rotation  of  the  foot  in- 
ward  on  the  leg,  and  aiso  prevents  the  chiid  from  kicking  the  čast  off  the 
limb,  as  sometimes  ha{>pens  in  cases  of  fat  chubby  legs  and  sliort  tbick  feet, 
partieularly  in  tbt?  tirst  fcw  stretebings  \vhcn  tbo  etjitiiiiis  is  not  eorrc<'tcd. 
Stripa  of  absorbent  cotton  are  placcd  betvveen  the  tocs  to  take  up  nioistnrc.     A 
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2-iu.  soft  Shaker  flannal  bandage  ia  tlien  applied  as  a  lining  to  the  čast,  ex- 

teiidiiig  from  the  tc^e  to  the  knee,  allowing  the  free  lip  of  the  traction  adliesive 
strip  to  protnide  betwceii  the  overi apping  lajcra  of  the  flannel  bandage. 

The  foot  aiid  leg  are  now  ready  for  the  applicatioii  of  the  plaster-of- Pariš 
bandage,  which  shoiild  be  ž  in.  wide  and  3  yd.  long.  This  is  applied  by  the 
surgeoii  while  holding  the  foot  in  its  overcorrected  position,  beginiiing  at  the 
toe,  in  a  smooth  simple  spiral  tip  the  leg  and  under  the  free  lip  of  the  traetioD 
adhesive  tu  the  knce,  theii  rcturned  dowu  the  leg  over  the  adhesive  lip,  dra\\Ti 
tigbt,  and  so  on  to  the  toes.  The  flannel  edge  at  the  top  is  tiirned  dovni  over 
the  edge  of  pl  aster,  and  the  same  is  done  at  the  toes,  to  form  soft  borders  to 
the  tini^bed  čast.  During  the  application  of  the  plaster  bandage,  the  linib  is 
held  slightJj  flexed  at  the  knee  by  ati  assistant.  The  holding  of  the  foot  and 
the  applifiition  of  the  bandage  are  done  by  the  snrgeon  alone,  as  the  parts  are 
too  small  to  allow  of  other  assistance  in  the  application  of  the  čast. 

Aftor  the  čast  has  Buffirieiitly  hardeiied  to  pormit  the  siirffeon  to  release  bis  g^rasp, 
the  toes  are  inspectcd  to  see  that  tho  cirfulation  hfts  not  been  interruptfd.  The  plaster 
bandag-c  fihoiild  not  lie  dniwn  so  tipht  in  mak  ing  the  torns^  or  be  allowed  to  wrinkle, 
so  as  to  interfere  with  eireulation.  The  appea ranče  of  the  toea— =and  eneh  toe  sliould 
be  inspeeted^ — should  be  a  normal  piuk,  neither  blanched  nor  cjanosed.  Slight  pressure 
on  eaeh  will  denote  that  the  oirculation  is  not  internipted. 


The  first  2  or  3  stretcbinga  are  the  most  painful  to  the  child  and  give 
disfn>nif<»rt  for  the  first  48  hnnrs  thereafter ;  from  then  on  the  bubv  snifers 
Jittle  discomfort  from  the  changea  in  the  plaster.  The  child  can  walk  freely 
in  the  plaster  čast,  as  applied,  since  it  is  light  and  not  earried  above  the  knee 
joint. 

\Vhen  overcorNK^tion  is  eaailv  and  well  maintained,  and  it  is  desirable  to 
allow  moro  freedom  of  movement^  adhesive  plaster  strapping  is  snbstituted 
for  the  plaster  čast  and  is  applied  to  hold  the  foot  in  marked  abdnction,  prona- 
tion,  and  dorsiflcKion.  A  strip  114  in.  wide,  and  snfficiently  !ong  to  eneirele 
the  fore-foot  and  pass  obliipicly  iip  and  about  the  outer  surface  of  the  calf,  with 
the  fnnt  woll  overcorrected,  is  reqnired.  The  2  ends  are  sectired  in  placc  by 
additional  adhesive  stripa — one  to  eneirele  the  calf,  to  hold  the  npper  end;  and 
a  second,  applied  across  the  dorsnm  of  the  fore-foot  and  around  the  outer 
ankle,  to  sccnre  the  knver  end.    A  flannel  bandage  is  applied  over  alh 

Houle  has  devised  a  si  ing  brace  to  accompliah  the  same  result  in  holding 
the  foot  in  abdnction  and  dorsiflexiou.  It  ia  composed  of  a  canton  flannel 
loop  to  eneirele  tlie  foot  and  ankle,  and  ia  continned  np  the  otiter  side  of  the 
leg  by  a  \vebbing  strap,  to  be  fasteiied  to  the  npper  end  of  a  stecl  npright, 
\vhieh  is  scmred  to  the  ealf  by  a  band  about  the  leg,  and  to  the  shoe  below.  A 
jidnt  witli  a  eutfii  Ut  prevent  toe  drop  is  nnide  in  the  upright  at  tho  ankle  joint. 
With  this  sling  bratce  adjusted^  the  ehild's  foot,  when  walking,  is  pnlled  out- 
ward  and  upward  \vith  eaeh  step,  \vhi(*!i  is  in  the  directiou  toward  eorrection 
oL"  the  varna  and  e<punua.    It  is  ainiplc^  and  eašily  adjustcd  and  worn,  and  is  the 
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fmsi  effiriPiit  form  nf  bniec  to  maintaiii  avercorr^tioii  of  tho  fout.     It  is  also 
weU  to  thickeii  the  šole  of  tlio  shoe  on  the  outer  side. 

OPERATIVE   TB.BATMEWr  Hf  OASES  OVEE  TWO  AJTO  A  HALF  Y^ABS  OF  AGE 

MiLD  Cases 

Mild  caaea  of  chib-foot  and  cases  that  have  partiallv  rrlapged  from  previons 
treatment  in  the  long  tjpe  of  foot  are  amenable  to  snbciitaiieons  tenotomit^s  and 
foreible  streteliings,  either  manoal  or  instriimeutalj  iinder  anestlicsia*  In  these 
^  ijMises,  the  tendo  Aehillis  and  plantar  fascia  are  tlie  uaual  tissiies  needing  teiiot- 
omv,  (See  Fi^,  18/)  The  foot  is  overeorrected  and  phic^nd  in  a  plastor-of-Paris 
ea^t  from  the  toes  to  above  the  kiiee,  with  tlie  foot  al>durtc*d  and  the  kneo  tlexed 
to  near  a  right  angle,  to  prevent  rotation  iiiward  of  tlie  foot  in  the  plastcr. 


Sevebb  Cases 

The  sererer  types  of  eliib-foot  inav  be  eonsidered  nnder  two  ^icroiipa,  in  order 
to  simplifv  the  description  and  choice  of  method  of  treatment.  The  salient 
characteristics  of  the  first  groiip  are:  a  foot  not  markedlv  shortened ;  marked 
adduction  of  the  fore-fo4:>t;  moder ate  varns  and  eqTiinn8.  The  heel  is  weH 
formed,  but  miieh  elevated  and  can-  I 

not  be  bronih  t  to  the  gronncl.     The  \ 

inner  liorder  of  the  foot  is  concave 
Snd  shorter  as  compared  to  the  outer 
*ltoiivex  border;  the  eiiboid,  if  hvper- 
trophied  and  prominent,  iB  only  mod- 
0rately  so»  The  foot  ia  somewhat 
mnaller  than  its  fellow,  dne  to  tmder- 
developrrient. 

Treatment  of  Group  I.^TENOT- 
OMY.^Certain  cases  of  this  tvpe,  in 
%hteh  the  tarsns  is  largelv  in  a  plas- 
tic  or  eartilaginous  state,  reHpf)iid 
reaclilv  to  siibrnitaneoiia  tenotoiniea 
and  foreible  eorreetion,  eitlier  man- 
nal  or  by  the  Thomas  wreneh*  The 
8equence  of  snbenta neona  tenotoniiea 
tti    tbese    cases    depends    upon    the 

serentj  and  resistaiice  to  correction  of  the  etpiinns  iiihI  vanis  deformitiea. 
The  more  resistant  deformitv  shoTild  bo  teiiotomized  first;  that  is,  in  a  čase 
where  the  erpiinus  is  more  resistant,  the  tendo  Aehillis  shonld  be  tenotomized 
aiid  the  heel  forced  dowti  mannallj  or  bv  the  Thomas  wrencb  before  the  phmtar 
I  ^itseia  i§  divided,  as  in  this  way  the  benefit  is  had  of  the  leverage  of  the  nn- 
iM^akened  foot 
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Fig.  is. — Ilht»tratkb    FA»cinTnwy    of    Plantaic 

FA»riA   AT   iTft   PoSTBtlKltl   InhICHTKIN    tNTt»    THB 

0»  Calcis,      The  OH   rtilrl^   i:4   tlu^   lofsitifiii   of 

ronvprfioiipe  *:if  t  h'?  fik*c*ia  iit  tliin  poiiit.  The 
propt^r  iirositioti  aod  dirtctioD  of  the  tenot^me 
iB  indicated. 
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The  forepart  of  the  foot  is  grasped  by  tbe  surgeoifs  left  hand  and  the  tondo 
Achillia  is  piit  on  tension  l>v  dorsul  rioxion  of  tbe  foot.  The  blade  of  a  small 
tenotome,  lield  parallel  to  the  tendoii  and  to  its  inner  side,  is  thnist  through 
the  skin  and  stdKiitaiieoiis  striietiires.  The  cntting  edge  of  the  blade  is  then 
tunied  posteriorlv  aiid  the  teudon  is  severed  coiupletelv.  Čare  slionld  im  takeu 
to  see  that  the  plantaris  tendon  is  also  divided.  This  is  evidenced  by  a  sudden 
giving  waj  and  separation  of  tlie  divided  eiids.  Aftcr  correetion  of  tbe  equiniis, 
the  plan  ta  r  faseia  is  piit  on  tension  l>v  forced  dorsal  flexion  t*f  the  foot.  The 
tenotoine  is  thnist  througli  the  skin  and  siibentaneons  strnctiires  on  tbo  inner 
side  of  tbe  heel  and  just  anterior  to  the  insertion  of  the  ]dantar  fascia  into  the 
09  calcis.  Tbe  faseia  is  severed  hy  cutting  from  within  outward,  and  the  foot 
is  fiirtber  wrenehed  in  order  to  overconie  the  variis.  Any  otber  eontracted 
bands  resisting  ftill  correetion  are  severed.  It  Bhonhl  bo  emphasized  that,  after 
wrenching,  t!m  foot  sbonld  he  entirelv  limp  and  perniit  overeoiTeeticn  easilv 
in  ali  directions,  Gauze  dressings  aro  phieed  o  ver  tenotoinv  woiinds,  and  a 
plaster-of-Paris  čast  is  applied  from  the  toes  to  the  groin,  with  the  knee  flexed 
to  near  a  rigbt  angle  and  tbe  foot  well  ovpreorreeted. 

At  tbe  end  of  4  weeks,  that  part  of  tlie  pUister-of-Faris  dressing  which  is 
above  tlie  knee  is  remove<žl,  or  the  plaster-of-Paris  is  ehanged  and  another  čast 
applied  from  tbe  toes  to  tbe  knee.  Correetion  plaster-of-Paris  easts  sbonld  be 
worn  for  not  less  than  4  months,  or  as  long  as  there  is  any  tendencv  to  relapse, 
as  detennined  bv  discMmtinning  tbe  easts  for  a  short  period. 

BONE  GRAPT  WEDGE. — In  the  »everer,  or  relapsing,  cases  of  this  group, 
when  tbe  tarsns  resists  eorreetion  bv  tenotoniies  and  wrcnehings,  it  is  remodeIe<l 
by  phicing  a  bone  graft  into  tlie  inner  short  or  eoncave  side  of  the  tarsus  at  the 
point  of  its  greatest  coneavitv,  whieh  is  at  the  scaphoid  bone,  ■ 

Ai.BKE^f?  TivCTrKic. — In  addition  to  preparing  tbe  defornied  foot  for  opera- 
tion»  tbe  leg  is  also  prepared  a  t  the  same  t  ime.  A  snbentaneons  teuotomj 
of  the  tendo  Achillia  is  done,  and  tbo  eqninn3  defomiitv  is  eorrected.  It  ia  im- 
portant  that  the  heel  Rbonld  be  thoroughlj  brongbt  doivn^  iising  the  foot  as  a 
lever  over  the  lower  end  of  the  tibia, 

Witb  tbe  foot  on  a  sand  bag  a  LT-shaped  incision  is  raade  and  a  flap  of  skin 
and  snbcutaneous  tissue  sufficient  to  expose  tbe  inner  aspeet  of  the  scaphoid  is 
tiirned  haek,  With  a  sbarp  osteotome  the  scaphoid  is  split  into  anterior  and 
posterior  halves.  (See  Fig.  V.K)  The  correetion  of  tbe  adduetion  and  varus 
deformities  is  accompHshed  by  the  forced  separation  and  readjnstment  of  the 
planeš  of  the  aeaphoidal  bah^es*  AVbile  an  assistant  bolds  tbe  frmt  in  strong 
overcorrection,  the  distance  between  the  seaphoidal  halves  is  determined  by 
calipers,    The  wonnd  in  tbe  foot  is  then  packed  witb  a  saline  compress. 

The  erest  of  tbe  tibia  of  tbe  other  leg  is  now  exposed  below  the  tibial  tu- 
bercle,  and  a  wedge  graft  is  oiitlined  in  the  periosteura  bv  a  scalpe!,  %  to  y^ 
in.  thicker  than  indieated  bv  the  caliper  measnrement  of  the  scaphoid  cavitj 
previouslv  taken.  With  the  small  motor  8aw,  euts  are  made  along  the  periosteal 
incisions  through  the  bone  cortex.     Eefore  disengaging  the  graft  from  its  bed, 
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drill  holes  are  made  iii  its  center  with  the  motor  drill.     The  graft  is  then  re- 

moved  by  wedging  a  thirij  narrow  osteotome  into  the  saw  cuts,  and  is  thieaded 

on  a  strand  of  medium  kangaroo 

tendoti,    each    end    of    \vlnch    is 

threaded   into  a  strong  c  e  r  v  i  x 

needle.       One    needle    is    forced 

througli  the  anterior  lialf  of  the 

scaphoid  from  the  eiit  snrface  ^ide 

by  a  strong  needle-holder,  and  the 

other  throngh   the   posterior   half 

froni  its  eiit  siirfaee  side.    In  older 

čase«  a  drill  niav  ha  ve  to  be  sub- 

stituted  for  the  needle,  on  aeeoiint 

of  the  densitv  of  the  bone,     The 

graft,  which  is  sliglitlv  larger  than 

the  cavitv  in  the  scaphoicl,  is  then 

forced   into  position   hetweeii   the 

two   hal  ves   of  the  cnt   scaphoij, 

thu8  elosing  up  the  tarsal  joinls  which  have  been  separated  anteriorlj  and  pos- 

teriorlv  bv  the  foree  exertetl  h\  the  as^sistant  in  correctin^  the  font     (See  Fig. 

20  A,  H.)     The  kaiiganx)  tendon  sutiire  is  then  drawn  tant  over  the  graft  and 

tied*     The  peri-osseous  stnictnres  are  dra^^i  over  the  graft  and  Biitiired  with 

chromic  catgiit,  and  the  skin  wound  is  sutured  with  plain  catgiit. 


Fig.  19.^Exi*o»urk    of    ScAPRort*    oa    Astragalo- 

HCAFBOtt*  Jf»INT   FOR   InSKHTIUN   OF  GrAFT   IN    CoN- 

GENITAL  ANT>  ArgriHEU  Club-foot.  Dottpd  line 
iudictttes  poinl  for  ineision  for  8ra[»hoid  w}iore  graft 
is  to  l^t"  placed,  IncLsioD  eliuiild  hv  rarriocl  forw,ard 
far  cnoTJ^  so  aa  tu  alford  a  Eap  tu  cuvor  ip^aft* 
(AJbee*s  tecbnic.) 


1 


Fm*    flO,— CoiiOBKlTAL    OR    PARAt-TTlCT    ClOB-FOOT — THE    DbFORMITT    AND    THE    ColtREt^lON.         A    in 

dtasnun  retir«»ntinjj  adtduotion  dt"forTOity  in  pongfintal  or  piiralytip  nlulvfrMjt,  the  »eaplioid  iKJine  i« 
nptit  inlo  intfrior  nud  p*>sU'rior  haJveH.  B  hHoiv«  the  fcw>t  aftfrr  ostc*<>ic»niy  of  thr  Mcaphoid  and  cor- 
rprlion  uf  addurtioii  and  varut*  drf*irmily  l>y  tlic  f+<»|>aratioii  of  th<^  acuphoicial  liiilvfsi,  A  wedge  t?ii- 
bciidal  or  tihird  ftmii  l!ixtil  witli  kan^ariio  tojidoii  i*  rf*ijnL'??i'TittMj  in  plrico.  ('  iadirate«  the  cartiizig© 
rcmovcid  from  t  ho  pc^sttTior  surfaof  of  Hf^aphoid  aotl  tlu^  hftid  *>i  tlif  antra^uhiH  in  p;irulytic  t"|y.J>-f<>ot. 
A  wed||e  tibial  gruft  h  r(*pn'»«MitiHl  in  phl^l^  Tlii«  inc^t>us«'^^^  ihe  »iabilitv  *»f  I  h*i  frK»l,  at  tlic  Humc  tirim 
it  ooiT»?<rt«  tbo  club-focH  dc'fornuty.  I)  repreHonts  thij-  com^  tifui  of  a  »Hub-forit  in  aii  oidc-r  ohiUl  iifter 
ttie  PHfilpii  operaticin  or  an>'  othiT  py(T'ly  »oft  ti.HHur  4>pi'ration.  Tlie  ftiot  hiv^  twctn  rorrected  by 
■^IMratln«  tho  tarsal  lxiiii5ei  on  the*  ia^ido  of  ghf*  fo^tt  ni  thcir  joiat«.  Tlm  dtiriKCT  of  the  sutK»e<;|U«3[it 
;  up  of  ih&tG  joiiJt«  atid  a  relapec  of  thi*  deformity  ie  t»bviou»,     (Albcjo'fl  tcchaic.) 
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\Vitb  thc  foot  overcorrected  aiid  the  kiiee  tiexed  to  a  right  angle.  a  plaster- 
of -Pil  ris  east  is  applied  from  the  tcjes  to  the  groin.  This  is  allowed  to  remain 
on  for  4  weeks,  aiid  is  fonowed  by  a  čast  from  the  toea  to  the  knee,  for  an  addi- 
tioiial  4  wceks, 

Treatment  of  Group  n.— In  cases  preseiitiiig  a  verv  short  foot,  more 
markod  vanm  and  a  hvpertrophied  cuboid,  the  graf  t  is  takcn  from  the  posterior 
par  t  of  the  (.*iihoitI  mi  the  outer  si  de  of  the  foot,  and  iuserted  into  thc  t^iaphoid 
hy  preciselv  tlie  same  teehuio  as  that  earried  oiit  in  the  tibial  wedge  graft* 
These  incisions  produec  a  ooniplete  traiisverse  seetiou  of  the  bones  of  the  tarsua 


FlO.  21, — CONOENITAL  CLUB-FOOT  BtirOHE  ANU  AfTEB  iKHRRTltKV  OF  WeDOB  GrAFT  INTO  THE  SoAPHOro 

Bon  K.     (DT&wing  from  photographs,) 


and  alh>w  the  forefoot  to  be  not  onIy  &wimg  oiitward  at  this  point  but  to  be  ro- 
tated  ahnnt  the  enboseaphoidal  liganient*  As  this  ligament  lies  approximately 
eipnilirttaot  from  the  inncr  border  of  the  scaphoid  and  the  outer  border  of  the 
cuboidj  it  is  the  center  of  a  circle  of  whieh  a  wedge  taken  from  the  eubnid  is 
a  seetor,  and  when  nsed  to  fill  the  gap  formed  bv  splitting  the  scaphoid  and  eor- 
recting  the  foot  it  cxactly  fits  and  at  the  same  tirne  the  gap  formed  bj  its  re- 
moval  from  the  euboid  is  closed. 

The  foot  and  lioib  are  fixed  to  the  groin  in  a  plaster-of- Pariš  dressing,  with| 
the  foot  well  overcorrected  and  the  knee  flexed.     This  dressing  shoiild  remain ' 
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on  for  4  \vct*ks,  folknved  by  a  sccond  plastcr-of-Paris  dressincj  to  thc  knee^  to 
remain  on  8  weeks. 

Advantages  of  the  Bone  Graft  in  Clmb-loot, — It  lengtbens  the  foot,  alreadv 
miK-h  sh<»rtened.  Bv  permanentlv  lengthening  the  short  si  de  of  thc  skeleton  of 
tlie  {ooi  it  insiires  in  a  most  trustworthy  way  agaiist  a  relapse  of  the  dpfo^Ilit^^ 
No  joint  18  involved  bj  the  oporation,  therefore  it  does  not  cause  an  interference 
ith  joint  function  or  raobiHty.     (See  Fig,  21. ) 


PABALTTIC  TAUPES  EQUINUS 

Arthrodesis. — Arthrodesis  is  the  operative  trcatmcnt  for  talipea  eqninus.  In 
order  to  snpport  the  foot  properlj,  arthrodesis  at  tho  tibio-aatragalnr  and  mid- 
tarsal  jointa  is  neeesaarv. 

Under  a  toiirniquet  both  of  these  joints  are  exposed  by  a  median  i  ne  i  si  on 


v 
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22. — Alf  ErTRCMELir   Pronateo  Foot  Corrected  by  an  Amtuhodksis  of  tbs  AaTBAOiiLo- 

BCAPHOiD  Joint.     (Soule'«  technic.) 


I, 


extending  from  about  1  in,  above  the  ankle-joint  downward  for  3  in.  The  carti- 
~]iige  is  removed  from  the  astragaUis  and  k^g  bones  and  the  astragakiseaphoid 
t»ee  Fig.  22 ),  also  the  ealeaneociiboid  artienlations,  with  an  osteotome  or  knife. . 
The  approaeh  of  these  joints  is  mndi  enlnini-ed  hy  phiatar  tlexion.  A  drfssing 
of  shnken  ganze  and  a  plaster-of-Paria  bandage  holding  the  foot  at  a  right  angk^ 
are  applied. 


BONE    AND    JOINT    SURGERT 

opKmtitsm  sluiuld  oiilv  be  done  for  paralvtic  cqiiiun9,  after  a  sufficient 
of  tisttioii  of  the  foot  at  a  right  augle  to  determine  that  there  is  no  pcasi- 
alf  auv  peooverjr  of  tone  of  the  flexors  of  the  foot  on  the  leg. 


ACQUmED   CLUB-FOOT 

JlWllytic  Varua.-^Thia  tvpe  of  (leforinitv  is  dne  to  iiiil>alaBcing  of  the  foot 
by  jniralviiia  or  weakening  of  the  peroiieal  miiacles.  The  on  ter  border  of  the 
fi»ot  dfop«,  the  fore-foot  addiicta,  and  the  child  walka  npon  the  onter  edge  of  the 
foot,  foreing  it  into  further  addiietion,  and  eansing  aii  increasing  hvpermobilitv 
at  tho  UHtrugaloscaphoid  joint,  resni  ti  ng  in  a  deforniitv  verv  siniilar  to  that  of 
a  iHiiigenital  club-foot*  The  reqnireraents  for  treatment  are  vorj  similar  to 
rtuiHH  iif  eongeiiital  olub-foot,  with  tlie  aildition,  of  necessitv,  of  the  control  of 
lljo  bvpeniiobilitv  and  dropping  of  the  outer  border  of  the  foot. 

ALBEE'S  OPERATION  FOR  PAHALYTIG  VAHUS^The  tendo  Aehillis  is  teno- 
tiiiuiztfdp  if  shortened,  The  aatragaloacaphoid  joint  is  reached  by  a  TJ-shaped 
irieiaion  and  the  turning  up  of  a  flap  of  skin  and  subcutaneous  tiBsues.  With  a  sharp 
chisel  or  ostootome,  ali  the  eartilafft^  is  removed  frotii  the  posterior  sorfaoe  of  the 
•eaplifiid  and  the  head  of  tho  astra^^ralus.  The  foot  is  overoorreeted  and  the  antero- 
poHterior  diameter  of  the  eavitj  is  taken  between  the  eut  bone  surfaees  of  th»?  seaphoid 
and  a?tragalu9»  The  wound  i«  packed  with  hot  salhie  compress.  The  tibia  h  laid  bare 
«t>o«t  3  in,  below  its  own  tubercle,  The  diniensions  of  the  Tequired  graft  are  ont- 
lined  hy  a  Bcalpel  in  the  periostonm,  With  the  sinall  motor  8aw»  cnts  are  made  eom- 
ph?tely  through  the  bone  i?ortex.  With  the  motor  drill  2  liolea  are  drilled  throujrh  the 
eortex  of  tlie  graft,  hefore  it  m  disengaped  from  the  tibia.  The  transplant  ia  thcn 
removed  from  its  bed  with  a  ebisel  and  tVireaded  npon  1  or  2  atrands  of  kan^fartio 
tendon,  the  ends  of  whii^h  are  threaded  into  strong  eervtx  needles.  One  needle  is 
forced  through  the  inner  border  of  the  seaphoid  from  tbe  eut  surface  side,  and  the 
other  ifl  passed  through  the  inncr  surfaee  of  the  bead  of  the  astragalus  frora  the  eut 
Burfat*e  side.  The  graft  is  pnshed  into  p<:»sition  bf'tween  the  astragalus  and  the 
B^iiphoid,  du*  Huture^  drawn  tight  and  tied  over  the  graft.  (See  Fig,  20.)  Tbe  peri- 
osseons  tissiies  are  druwn  ovor  the  graft  and  sititiired  with  chromic  eatgut  and  the  skin 
wound  is  elosed  by  eontinuous  plain  catgiit  sutnre, 

If  the  peronenl  museles  are  entirely  para1yzed,  the  vama  or  dropping  of  the  outer 
side  of  the  foot  can  beat  be  eontrollet^  by  using  the  tendona  of  those  paralyzed  museles 
for  liganients,  as  sogge^ted  by  Gallie,  The  peroneal  teiidons  nnd  estemal  malleoluB  are 
expo8ed  by  a  eiirved  incision  witb  i  ta  convexity  posterior.  An  osteoperiosteal  flap,  1  in. 
in  its  vertical  diameter  and  2/3  in.  in  its  anteroposterior  diameter,  is  tu  med  ikjs- 
teTiorly  by  a  ehisel  on  the  peri-osseous  and  periosteal  tiBsuea  as  a  hinge.  The  peroneal 
tendon  sheatba  are  aplit  for  a  considerable  dištance  up  and  down  from  opposite  the 
periostefd  flap^  and  the  tendona  are  l>rnught  forward  and  plaeed  beneath  the  osteo- 
periosteal ftiip,  whieh  is  8uturt"d  over  theiii  with  silk.  Additionol  silk  sutures  are 
passed  through  the  upper  and  h>wer  edges  of  the  osseoua  flap,  through  the  tendons, 
and  into  the  perioflteum  and  periosseous  tiaanea  of  the  flbula  beneath  the  tendons. 

It  is  important  that  the  foot  h  hehl  in  overeorrertion  and  that  the  tendons  are 
heUl  taut  while  the  sutures  are  pkeed  hi  position,  The  skin  wound  is  cloaed  by  eon- 
tinuous  eatgut  a  u  tu  res.     With  the  foot  held  in  overcorTection,  and  the  knee  flezed. 
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a  plaster  čast  is  applied  from  tbe  toes  to  the  groin.  Thls  plaster  should  be  removed 
at  the  end  of  4  weeks  and  be  reidat-ed  by  anothor  rcacbing  from  the  toes  to  the  knee 
for  an  additional  6  week8.  It  Bhould  be  determiiicd  in  iiidividual  eaaes  whether  addi- 
tional  support  by  braces  is  needed* 

U  it  18  not  devsirablc  to  nse  the  peroiieal  tendoiis  for  ligaments  beeause  the  muBcle 
pow€r  is  not  entirely  los  t,  sil  k  i  i  f?  a  m  en  te  majr  be  inserted  betweeti  the  tip  of  the  ex- 
ternal  malleolns  and  the  ciiboid,  to  fortify  the  weakened  muscles.  Thia  is  best  accom- 
plislie<]  by  short  ineisions  over  the  external  iiialleolus  and  cuboid.  the  silk  ligainents 
being  pajsed  under  the  akin  by  tuimeiing  with  a  bluiit-eyed  probe  or  a  bmad  ligameDt 


SI,  23, — CajiSJ    or    PAKALTTir:    CtUB-roor    BEPt>HE    A.NI>    AftCR    OpKHATIVE     CoBllEnTlON     BY     BOKB 

Graft  W£DGe:  bktw££N  IIbau  of  ABTitAGALUU  AND  ScArHtiiu.     (AILhju'«  technic.)     DrawiDgB  from 
fitiatogrnphfl. 

elainp«  The  ends  are  inserted  into  the  bones  of  the  eztemal  malleolns  and  cuboid  hy 
etrong  eervix  needlea  or  by  dri  11  ing.  As  there  ia  danger  of  the  untying»of  knots  of 
heavy  silk,  line  silk  is  tied  aruund  each  half  knot. 

Pošto jjerative  eonvak^seenee  is  earried  out  in  preciaely  the  same  manner  as  when 
ihe  teiidons  are  used  for  ligatoents. 

ADVANTA<iK#?    OF   THE   Albee   METiioD.^AddiietioTi    and   vanis   are  cnr- 

ted.     The  addiietion  is  overeoiiie  by  leiigtheiung  the  iiišide  of  the  f(X>t  and 

6xing  the  ficaphoid  to  the  astragtilus  by  the  mecbanics  of  a  \vedfre.     Ilvpermo- 

bilitj"  IS  cnntrolled  and  a  stable  foot  18  prodneed.     Tho  niwbanical  balance 

of  the  foot  is  inueh  improved.     The  anterior  tibial  niiiscle,  an  aetive  factor  in 

producing  the  defomiitVt  ia  reatored  tu  ita  nnniial  funetiou.     In  eertain  eases, 

when  tbc  anterior  tibial  is  well  develnped  and  the  peroneal  muscles  are  para- 

IvzckI,  the  addiietion  of  tbc  foot  is  overeorrected  by  in^erting  a  larger  bone 
nt  A 
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wedgo  graft ;  the  anterior  tibial  nniBclo  is  thus  made  to  do  more  tkan  its  normal 
\vork  by  ovorbalanciiig  tlie  foot.  H 

Talipes  Efulnus. — Thh  is  dne  to  tlie  paralvsis  of  the  dorsal  flexnrs  and  a 
consLX|ueiit  shortciiing  of  tlie  plaiitar  HexorSy  iiamclj,  the  gastrociiciiiiiis  and 
soleus  muscles.     To  correct  thi»  defomiitj,  it  is  eufficient  to  do  a  8uVx;utaneoua 
tenotomv  of  the  tendo  Achillis  and  plantaris  tendons  near  their  inscrtions  into  fl 
the  03  ealcifl  bv  tbo  tecbnic  previoiislj  deseribed  nnder  elub-foot  ^ 

Talipes  Calcaneocavus^ — Deforraitv  of  the  foot  of  this  tvpe  ineiiules  both 
anterior  and  lateral  displacement.  Paraljaia  of  the  ealf  miiscles  is  the  essential 
canse-  The  d  isto  rt  ion  develops  from  fimctional  nse.  The  os  calcis,  unre- 
strained  by  the  calf  nanscles,  tips  on  end  and  increasea  the  distanee  between 
tbe  ankle  joint  and  the  weight-bearing  portion  of  the  heel.  The  foot  is  short- 
ened,  and  tbe  arcb  is  inereasedj  and  added  to  by  tbe  piiH  of  tbe  plantar  Hex(trs. 

Tbe  cbaracteriatic  featnre  of  a  foot  of  tbis  type  is  its  insecuritj  \vhich, 
\vith  tbe  deformitj,  centers  about  the  astragalns*  The  remo%^al  of  this  bone,  a&H 
recommended  by  Whitman,  causes  botb  tbe  cavua  and  tlie  lateral  distortion  to 
disappear,  and  tbe  rcsultant  loosening  of  the  tissnea  allo\vs  the  foot  to  be  dis- 
pkiced  baekward  and  the  plantar  to  be  flcxed  in  the  eqninns.  Tbe  lateral  de- 
formitv  is  prevented  by  the  malleoli  gripping  the  anterior  ends  of  the  os  calcis, 
and  the  retnrn  of  the  calcaneus  is  prevented  bv  tbe  impingement  of  the  scapboid 
against  the  anterior  snrface  of  the  lower  end  of  the  tibia.  The  replacenient  of 
the  foot  flo  increaeea  the  leverage  that  the  transplanted  peroneal  muscles  are  able 
to  fnnetionate  with  nnusual  efficiencv. 

OPEBATIVE  TECHNia^Tbe  technic,  as  deseribed  by  Whitman,  is  as  fol- 
lows:  An  Esmarch  bandage  having  been  applied,  an  incision  is  made  from 
a  point  about  1  in.  down  tbe  extemal  malleohis,  midway  between  it  and  tbe 
tendo  Aebitlis,  passing  downward  to  tbe  attachment  of  tbe  tendo  Aebillis,  for- 
ward  below  tbe  extremity  of  the  malleolus,  and  over  tbe  dorsom  of  tbe  font  to 
the  extemal  snrface  of  the  head  of  the  astragalus.  The  sheatbs  of  the  peronei 
tendouSj  which  are  expošed,  are  opened,  the  tendons  divided  l>elnw  the  malleolns 
and  drawu  baekwanb  The  bands  of  the  external  lateral  liganients  are  next 
divided,  and  the  foot  being  somewhat  adducted,  the  intra-osseous  liganient  is 
separated/  On  further  inversion,  the  tiasues  being  retraeted,  one  mav,  witb  the 
seissors,  free  the  head  of  the  astragalns  from  its  attachment  to  tbe  na\'ienlar 
and,  forcibly  twisting  it  outward,  break  off  tbe  cartilaginons  margin  to  wbieb 
the  intenial  and  posterior  ligaments  that  cannot  be  reached  are  attached,  The 
new  artienlation  is  tben  prepared. 

A  tbin  seetiou  is  removed  from  the  lateral  aspect  of  the  adjoining  os  calcis 
and  cnboid  bones  and  from  the  internal  snrface  of  tbe  external  malleolus,  which 
may  be  fnrtber  shaped  to  seeure  ac-curate  apposition.  Tbe  same,  bnt  more 
diffienlt,  proeednre  is  undertaken  on  the  opposite  side.  Tbe  internal  lateral 
ligament  is  separated  from  the  malleolns  thorougbly,  in  order  to  peraiit  comptete 
backward  displacement,  and  tbe  cartilage  is  then  removed  from  its  iimer  snrface, 
AVith  a  periosteal  elevator,  the  strong  infeiior  calcaneonavicular  ligament  ia 
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detached  sufficientlj  to  permit  the  malleoliis  to  sink  in  behind  or  to  slightl j  over- 
lap  th©  nav^ciilar.  The  two  peronei  tendons,  thoroiighly  freed  from  their  at- 
taehments  to  tlie  fibtila,  are  thcn  passcd  tliroii^h  the  base  of  the  tendo  Achiilis 
from  within  outward,  and  are  siitured  to  it  and  to  the  periosteiim  of  the  os 
caleis  as  well,  at  a  sufficient  tension  to  hold  the  foot  in  modenite  plaiitar  llexion* 
The  tendo  Aehillia  is  sometimes  overlappod  and  mitured,  as  an  aid  in  restrain- 
inp  defoniiitr*  The  nialleoli  are  then  forced  forward  and  aeenratelv  adjusted 
in  the  new  articiilation^  and  the  wound  is  closed  with  catgutj  reinforced  with 


Fio,  24."FiR»T  Drawinu  8Hnw»  Norma  L  LKVEttAGU  dp  Fcjot.  Recond  8Bowa  Faultt  Balanck  of 
CALCANEocAvrs  FooT  wiTH  H  BEL  MucH  Shortfneii.  Third  8hc>wb  Astraoaldh  Removed  and 
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eral  silk  sutures.  The  foot,  carefullj  supported  in  its  attitude  of  baekward 
isplaceraent  (see  Fig,  24),  and  moderate  plantar  flexion,  is  thieklr  covered 
witb  sterilized  sheet  waddiiig  and  fixed  bv  a  light  plaater  bandage,  particnlar 
čare  being  taken  to  exert  onlv  tho  alightest  ronštrietion,  The  Eamarch  bandage 
is  then  remo%'ed,  Tho  leg  is  then  hronght  to  a  right  angle  with  the  thigh  and 
the  piaeter  bandage  is  eoiitinued  over  the  thigh.  The  limb  is  snspeiided  for 
several  davs  or  a  week,  the  aim  being  to  relax  tension  and  lesseii  eongestion. 
The  plaster  bandage,  fixing  the  limb  in  flexion  at  the  knee,  remaina  for  several 
weeks,  nntil  i  m  in  (>d  i«  te  repa  i  r  is  complete,  a  seetion  being  removed  from  over 

^the  wound  for  inspeetion  at  the  end  of  a  week.  It  is  then  replaced  by  one 
reaching  onlv  to  the  knee,  holding  the  foot  in  moderate  plantar  flexion,  the 
ft>le  being  raade  level  by  the  insertion  of  a  \vedge  of  cork.  The  plaster  snpport 
Is  wom  for  abont  <i  nionths^ — the  longer  the  better  since  the  patient  mnst  hear 
w<eight  on  the  front  of  the  foot. 
Althongh  the  eartilage  is  removed  from  the  malleoli  and  adjoining  bones, 
ankvlosis  never  follo\v8.  Tn  certain  nnfavorable  eases,  a  brace  mav  be  applietl 
to  hold  the  foot  in  equinus  for  a  longer  period  of  tirne. 


TUBEECULOtrS  OSTEITIS  OF  THE  SHOULDER 


This  disease,  bere  as  elsewhere,  ia  treated  l)v  r€?st,  whieh  is  best  accom- 
plished  by  fijcing  the  wri8t  to  the  ncek  by  a  sling,  with  the  €lbow  at  a  right  angle. 
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The  thorax,  axillarv  spatrc,  and  shoiilder  are  well  padded  with  cottnii  wadding, 
With  the  ann  to  tlic  side,  the  thorax,  shoulder,  and  arm  are  indiided  in  a  care- 
fullv  moiildcd  plaster-of- Pariš  dressing. 

Anothcr  method  of  1ixatioii,  suggested  by  Soide,  consiste  of  the  application 
of  a  plaster-of- Pariš  čast  to  iiitdnde  the  chest,  diseased  shoiilder,  arm,  and  hand. 
The  ami  is  held  ilcxt!d  at  a  right  anglc  and  a\vaY  froni  the  ehcst  wall,  to  enahle 
the  paticut's  clotliing  to  bo  pnt  lai.  As  a  lininp;  to  the  east,  stCK^kiiiette  or  a 
jersej  stiirt  is  used,  and  padded  by  the  nse  of  Shaker  flanncl  bandages  over 
boiiy  promiiicnces.  Tlie  dressing,  we]l  fitted,  furnishes  a  most  efficient  &xation 
and  eomfortable  method  of  trcatmcnt. 


CONGENITAL  ELEVATION  OF  THE  SCAPULA 

Conservative  Treatment* — The  niilder  fasen  are  fiven^ome  by  passivn  mof^n 
and  exercises  plamied  to  oorreet  the  restriction  of  abdnetion  of  the  arai  and 
elevation  of  the  slioiilder.  Theae  measnres  are  not  likelj  to  correct  severe  cases 
when  the  elevators  of  the  seapnia  are  contraeted  or  \vhvx\  there  is  a  boiiv  bridge 
connec^tiiig  the  scapnhi  to  the  vertebra.  In  thcse  hitter  eases,  it  is  obvious  tliat 
an  open  operation  is  neeessarv. 

Operative  Technia— A    vertical    incision    is   made    tbroiigh   the   skin    and 
faseia  hetween  the  spinons  proeesses  and  the  scapnla,     Tlie  eontraeted  mnscles, 
which  aro  nsuallv  tlie  levator  angnH  scapnia?  and  the  rhontboidea  major  and 
miner,  are  divided,  together  with  any  shortened  faseia!  bands  whieh  prevent  the  ■ 
normal  rephicement  of  tlie  sc^ipnla.     If  a  bridge  of  bone  exist9  hetween  the 
seapula  and  vertebra*,  it  is  carefully  removed,  together  with  anj  other  super- 
numerary  plates  of  bone  or  fibrous  tissue,     If  auy  portion  of  the  seapula  over-H 
rides  the  spinons  proeesses,  or  if  the  siiperior  portion  hooks  over  the  apcx  of  the 
ahoulder,  these  portions  shonid  be  resected  in  order  to  faeilitate  the  reposition 
of  the  scapnla,     If  any  diffieulty  is  met  with  in  holding  the  seapnla  in  pnsiti^m, 
it  may  be  anchored  to  a  rib  below  hy  means  of  a  temporary  ligatuent  of  kau-fl 
garoo  tendon. 

The  skin  wound9  are  closed  by  a  continnons  catgut  siitnre,  the  elbow  is  fixed 
to  a  right  angle,  the  arm  abdncted  to  90°  and  fixed  by  a  plaster  shonlderB 
cises,  both  passive  and  aetive,  are  practiced  for  a  few  weeks  iintil  niotion  is 
spica  from  imibilicus  to  wrist.     The  čast  is  left  on  for  4  week3,  and  then  exer- 
free. 

TUBERCULOUS  OSTEITIS  OF  THE  ELBOW 

The  treatment  of  this  disease,  liere  as  elscwhcre,  is  rest-    The  nrm  sbniild 
fixed  at  right-angle  flexion,  \vliicli  is  the  position  of  greatest  nsefnlness  in  caa 
of  ankvlosiš  or  liniited  motintK    This  ia  best  aoeomplished  by  a  plaster^if-Paria 
sph'nt  from  the  axilhi  to  the  wrist.     Tn  very  aeiite  cases,  it  niay  be  nccessary  ti| 
include  the  hand  in  tho  plaater-of-Paria,  • 
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TUBEROULOUS  OSTEITIS  OF  THE  WRIST 

Here,  as  at  tlie  e]bow%  trentniont  eonsists  in  fiiiietionfti  rost,,  \vitli  tlie  wriat  In 
uttitude  which  wiU  give  the  patieiit  tlie  least  incnnveTiienee  if  ankjlosed  or 
limited  in  its  motion.  The  wrist  should  bo  pUic^ed  in  inoderate  extension,  as 
this  will  allow  the  hest  clnsiire  of  the  }y,md  bv  tlie  aetion  of  the  flexor  nmscles. 
Plaster-of-Paria  affords  the  best  mcans  of  iixation. 


PAItALYTIC   DROP   WRIST 

This  deformitj,  nsiiallv  rei^ultinir  from  iiifaiitile  paralvsis,  is  a  most  in* 
capaeitating  onej  in  tliat  it  causes  a  loss  of  the  grasp  and  prcvents  the  Hexor 
museles  from  closing  the  hand.  Apparatua  for  the  control  is  inetticient  and 
awkward.  If  there  is  any  evidence  of  coBtractilitv  in  the  exteTisor  mnsclea, 
hyperextension  should  be  maintained  and  the  use  of  ma^ssage  and  eleetricitv 
ahould  be  resorted  to.  When  tlit^se  miiriclea  are  entirelv  paraljzed,  a  tran^^plan- 
tation  of  the  Hexor  carpi  radialia  and  nlnaris  has  been  reeommeiided.  The 
prognosi8  of  this  procedure  is  qiiestioriable  and  it  shonld  be  attempted  only  in 
the  most  favorable  cases.  A  nuieli  more  triistworthy  procedure  ia  that  of  fijiing 
the  carpus  in  moderate  dorsal  flexion  by  a  ti  bi  al  bone  graf  t. 
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Albee's  Operative  Technic*— The  posterior  aspeot  of  tlie  distal  ends  of  the  radiuB 
and  adjaeent  part  of  the  oarpus  are  expofied  by  turni ng  up  a  flap  of  skin  and  subeu- 
ten^ns  tissnes.  With  the  Albee  motor  twin  9aw,  a  gulter  is  made  in  the  posterior 
iipcct  of  the  radiiis  about  IV2  i^i-  h^og  and  about  IV-i  in.  from  its  distal  end.  The 
wound  is  paekod  with  salinc  eompresses,  Witli  the  same  motor  twin  saw,  a  graft  of 
»ufficieTit  lenifth  h  removed  from  the  imtcro-internal  sarf^re  of  the  patient'a  tibia. 
This  tronspiant  is  then  insertcd  into  the  radial  gutter  and  held  with  ktmtraroo  tendon 
in  dri II  hole?,  and  suturod  ander  the  hgranieiitft  011  tho  posterinr  aspect  of  tht?  trapezoid 
&nd  09  mngnura,  The  eubcutancoas  tissaes  are  drawn  over  the  g:rtift  and  satart^il  with 
intemipted  auturcs  of  chromic  catgut.  The  skin  wouiid  ia  closeil  with  interrupted 
sutuffs  of  horse  hair. 

The  foreann  and  hand  are  ineluded  in  a  i>!aster-of-Parifl  bandacre  whirh  is  worn 
foT  3  weeks,  follovvcd  by  a  secoial  splint  for  5  weeks.  Arthrodesis  may  bc  done  in 
phicc  of  the  bone  graft  procedure,  in  individuals  over  12  jears  of  age. 


TREATMENT    OF    SCOLIOSIS    (ROTART    LATERAL    CURVATURE    OF 

THE  SPINE) 


H 


In  considering  the  treatment  of  seolic^is,  we  feel  ealled  upon  to  sta  te  that 
althongh  we  beliovo  a  luiig  i^tride  has  been  taken  toward  the  solution  of  thia 
difficult  problem  in  the  juist  few  vears,  yet  the  tinal  solution  is  by  no  means 
reached. 

Abbott*8  Method. — Abbott  haa  prodneed  excellent  resulta  by  his  metliod,  and 
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has  stimulatcd  orthopodic  surgeons  to  new  encrf!^y  in  rloaling  with  tliis  Juform- 
ity.  lle  eompares  s(?oliosi3  to  eliib-focjt,  and  maiiitaiiis  tliat,  as  in  thc  treatiiieiit 
of  cltib-foot,  permanent  corrcction  recpiires  fixation  in  an  overcorrected  posi- 
tion  sufficientlv  kmg  for  the  readjustiiKmt  and  reshapiug  of  the  structiirca  in- 
vol  ved.  He  claims  that  lateral  curvature  requires,  for  ita  peraiaiient  correc- 
tion,  the  prodnction  of  a  curvature  in  the  opposite  direction  and  tlie  main- 
tenance  of  tliis  overcorrection  long  enongli  to  prevent  a  relapse  to  the  original 
defurmitv*  He  aceoniplishes  thia  overeorrectioii  by  placing  the  patient  npon 
his  baek  in  his  spetnallv  eonatrneted  frame  in  a  hammock  of  canvas  so  shaped 
as  to  allow  the  spine  to  tiex,  and  at  the  same  tinie  to  pennit  the  concave  side  of  fl 
the  thorax  (the  pelvis  being  fixed)  to  be  forced  poatcriorlv  and  laterallj  by 
nieans  of  bands  drawn  ahout  the  tnmk  and  faatened  to  the  various  windlasd 
bars  of  the  frame.  fl 

With  tlie  patient  held  in  tli  is  fixed  and  overcorrc^ctod  pobiti  on  in  the  frame, 
a  strong  plaster-of-Pari.s  jaeket  is  applied^ — weli  padded  over  bonv  prominences, 
An  excess  of  padding  is  applied  over  the  flat  aide  of  the  posterior  aspeet  of  the  H 
thorax  in  the  region  of  the  large  plaster  wiTidow.  This  padding  is  for  the  pur- 
pose  of  canKing  the  edges  of  tlie  large  plaster  window  to  tiare  and  ia  removetl 
later  to  allow  fnrther  correction, 

When  the  jaeket  has  hardenod  siifficientlj,  the  patient  is  removed  from 
the  frame  and  a  large  window  ia  cnt  in  the  jaeket  poaterolaterallv  over  what  was 
the  concave  side  of  tlie  cnrvatnre,  and  emaller  ones  anterohiterallv  on  \vhat  wa9 
the  convex  side,  through  whieh  thiek  felt  pada  are  introduced  to  further  force 
the  thorax  posterolaterallv  through  tbe  large  oval  window  in  tlie  jaeket. 

Theso  jaekets  are  changed  everv  4  to  ♦>  weeks,  irnti!  fiill  overeorreetion  ia 
obtained  ;  then  a  eellnloid  jaeket  is  applied,  to  be  removed  for  taking  prescribed  ■ 
exerciRes,  and  to  be  worn  nntil  aH  tendenev  to  a  retnrn  to  the  fonner  deformitv 
18  overcome.  The  length  of  time  retjnircd  varies  with  the  loeatiou  and  severi ty 
of  the  deformitv.  It  mnst  here  be  acknovvledged  that  not  ali  eases  are  amenable 
to  this  method  of  treatmentj  or  to  any  other  raethod.  It  is  important  that 
treatnient  shonld  be  begun  a  t  the  earliest  possible  period  of  the  deformitv, 

Forbea'  Method. — Forbes  advoeates  rotation  of  the  thorax  toward  the  con- 
vex  side,  as  well  as  flexion  and  fixation  in  a  plaster-of-Paris  jaeket,  fenestrated 
similarlv  to  the  Abbott  jaeket.  From  his  reasoning  and  experinient9»  we  eon- 
sider  liis  eontribntion  toward  the  solution  of  this  problem  of  mnoh  value.  He 
has  also  devised  a  special  apparatus  for  applying  his  plaster  jaekets  in  tiexion 
and  rotatirm.  His  method  of  rotation  of  the  thorax  brings  a  leverage  action  of 
the  rilis  at  their  attachment  to  tlie  pt>sterior  segment  of  the  vertelrr*^e  to  force  an 
actual  rotation  of  the  vertebni\  an  increase  in  the  angle  of  the  ribs  of  the  tlat- 
tened  or  concave  side,  a  widening  of  the  angle  of  the  ribs  of  the  convex  side, 
and  a  reatoration  of  syminetry  of  the  chest  walL  He  points  ont  the  fallacv  of 
iising  direct  pressure  against  the  ribs  of  the  eonvex  side  of  the  thorax  in  forcing 
the  correction  of  the  ciir\^atnre,  8howing  by  his  accompanving  diagram  that  by 
this  procedure  the  rotation  of  the  vertebrse  toward  their  cori-ected  position  doea 
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not  take  plaee,  Init,  instead,  this  lateral  pressure  actiiallv  tcnds  to  fiirtlicr  ro- 
late  thc  bodics  toward  the  eonvex  side,  sharpeii  the  angle  of  the  ribs  of  the  con- 
yex  side,  and  furtber  flatten  the  chest  wall  of  this  side. 

The  reason  for  this  iiierease  of  rotatioii  of  the  vertebra?  toward  the  convex 
side  is  that  aB  the  ribs  bave  their  attachnieiit  to  the  vertebiie  posterior  to  the 
norm  al  center  of  rotation  of  the  spine,  any  pressure  brought  to  bear  upon  thh 
.  jpoeterior  gegroent — either  dire(?tly  or  indirectlv,  as  throngh  the  ribs  lateral  I  v — 
^orces  this  posterior  segment  to  rotate  away  from,  and  tbe  anterior  segment — 
or  the  bodies  themaelvea— toward  the  CDnvex  side.  This  lateral  pressure  exerted 
to  the  e<vnvcx  side  of  the  thorax  is  transniitted  to  the  ribs  nf  the  opposite  or  con- 
cave  side  throngh  the  interposed  steriium^  ten<ling  to  widen  the  angle  of  thc 
ribs  of  the  concave  side  and  by  their  leverage  aetiou  on  the  posterior  segment  of 
the  vertehra?  of  tbe  eoneave  side  to  pry  this  posterior  segment  toward  the  eon- 
cave  side  and  assist  the  bodies  of  the  vertebra^  to  rotate  toward  tbe  convex  side. 
Forbes'  niethod  of  applving  the  plaster  jacket  differs  but  little  from  that  of 
Abbott.  While  Abbcttt^s  method  is  essentiallj  flexion  and  lateral  pressure  on  the 
epine,  Forbes^  method  is  torsion  and  flexion  of  the  spine* 
(Paraljtic  Scoliosis,  see  179.) 


THE   INLAY  BONE   GEAFT   FOR   TREATMENT  OF   UNUNITED 

FRACTURES 


ObjectioBs  to  Other  Methods.— The  Lane  plate  and  other  internal  metal 
splints,  when  applied  to  unnnited  fraetnrea  of  long  standing,  are  a  hindranee 
rather  than  an  advaiifage  in  se(Mtring  honv  niiion.  In  unmnted  fractures  we 
have  in  the  ends  of  tlie  fragments  a  niarked  diminution  or  an  entire  cessation 
of  ostef>geuetic  activitv.  This  cessation  of  activitv  is  evidenced  in  thc  marked 
sclerosis  or  ebui'nation  whieh  is  alvvavs  f^iund  in  ununited  fractnretl  ends,  oftcn 
extending  back  from  the  seat  of  fractnre  for  froin  *}4  to  2  in.  The  pathologv 
of  this  condition  of  sclerosis  is  verv  siinilar  to  that  found  in  iion-ankvlosing 
o«teo-arthritis,  where  there  are  an  overdeposit  of  calcium  salts  and  a  cou8eqnent 
diminution  and  degeneration  of  bone-pro<hicing  cells. 

The  therapentio  reijuirements  of  theše  pseudo-arthroses  are  fixation,  stimn- 
lation  of  osteogenesis  on  the  part  of  the  fragmenta,  and  an  osteogenetic  scaffold 
connecting  the  aetive  bone  in  each  fragment  back  of  the  ebnmated  areas. 

Tbe  bone  frrnft»  wheii  inlaid  tiorording  to  tbe  terbnir  hi^rein  rlesrrihpd.  is  the 
on]y  means  of  fulfilling  those  reiiuirements.  Two,  if  not  ali.  of  theae  three  essentials 
are  nt*ef'8sary  in  order  to  seeure  union.  Tbe  Lane  plate  furnis*hes  but  one  of  these, 
viE,,  trTnfiorory  fixatioiu  but  iit  the  same  trme  it  caitšes  ahsorption  and  disintegration 
of  bono-  Tho  bune  tranKpIont  tiot  ordy  f)rodiH*P8  fixution  bot  nlno  atimulates  callus- 
fofmatfi»n  jMiil  |4Tf)W8  bone  on  its  own  part.  , 

AbuTjdant  evidence  Iias  aeeuniuiated  to  prove  that  sotnetbiiig  more  thnn 
fbcation  is  noees8ary  in  these  conditions,     The  most  favorable  cases  for  external 
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fixation,  siich  as  fractiires  at  the  niidrlle  third  of  tJie  tibia,  with  the  fibula  in- 
tact,  have  faileil  tn  unite  in  spite  of  montlis  of  efFeetual  splinting  and  re- 
ciinibencv  in  bed.  A  t  operatioii  no  interposition  of  soff  tissuea  appeared  and 
there  wa9  no  evident  reason  for  non-nniun. 

Codivilla  appreciated  tbe  above^niention©<l  tberapentic  requirenient8  and 
met  tbeni  partiallv  by  .spaniiitig  t!ie  fractnred  area  \vitb  a  verv  tbin  autog- 
enous  perioBteal  graf  t,  %vliidi  gave  a  fair  pcrccnta^e  of  guod  resnlts.  Ilut  it 
wa3  not  an  ideal  prcK^cduro  in  tbat  it  did  not  furnish  cflicicnt  fixation,  it  did 
nut  atiniiilate  osteoi::f}uesii!i  betwcen  tlie  end  of  the  fiagments  becaiise  it  was  en- 
tirelv  suj>erficia]j  and  it  did  not  penetratc  cortieal  bone  strncture.  Eeing  extra- 
osseoiiSj  it  therefore  fnrnished  an  iniperfect  graft  environment. 

Mnrpliv  bas  evolved  a  bctter  niethod  in  hia  nse  of  an  intramedullary  doweb 
whicb  furuislies  more  effectual  fixatioB  and,  being  entirelj  intraossemis,  favors 
stiniulatiou  of  osteogenesis  by  better  contaet  of  graft  to  reeipient  fraginents. 
It  is,  however,  difficult  to  get  eontact  of  graft  to  active  bone  bejond  the  •■ 
selerosed  area,  whi(^h  i«  most  iniportant*  It  is  also  diffimlt  of  applieation  in 
fraetures  of  tbc  end.s  of  bones  wliere  there  is  no  niedullarv  eanal,  and  in  small 
bones,  snch  as  those  of  tbe  forearm,  where  the  medullarv  oanals  are  small.  As 
in  the  čase  of  tbe  intramednlbirv  alnniiiinni  splint  of  Elsberg,  it  is  most  difti- 
cnlt  to  sectire  tbe  neeoHsarv  hiter  al  fixatic>n  in  fragnieiits  in  sneli  eases  as  frač- 
tures  of  tbe  ulna  and  radius,  where  tbese  b*mes  bave  been  contractured  togetber 
during  long-existing  non-union, 

An  ilhistrative  čase  that  will  bo  mentioned  later  was  tbat  of  an  iinnnited 
fracture  of  4  vears'  dnration  at  tbe  middfe  t»f  tbe  radiiis.  After  4  nnsnccess- 
ful  operations,  inelnding  Lane  plating,  the  radial  fragment  ends  were  foiind 
closelv  contraetnred  to  tbe  sidc  of  the  nlna.  Thev  were  frc^^d  with  difTicnlty 
and  held  in  proper  alignment  bv  a  long  inlav  bone  graft.  On  aeconnt  of  the 
fitrong  tendenej  of  the  aiignlation  to  relapse,  the  necessarj  lateral  fixation 
wonId  have  been  impossible  bv  anv  intraniedidlarv  splint,  The  problem  was 
easilv  šolved  by  the  leverage  aetion  of  a  long  inhiv  Imne  graft.  It  is  ahvavs  diffi- 
cult to  get  a  tight  fit  of  tbe  intramediillarv  splint  into  both  fragments* 

AIbee*s  Technic. — The  technic  applied  in  unnnited  fraetnres  of  long  bones 
is  as  fnllfnvs:  Tbe  fraetnre  is  exposed  bv  a  generons  skin  incision,  When 
tbe  fractnred  bone  is  snperfieial,  as  in  tbe  (?ase  of  tbe  tibia,  the  ineision  is  made 
lateral  to  the  intended  site  of  tbe  bone  insert,  Tbe  skin  and  subcntaneous  tis-  ■ 
snes  are  retraeted,  the  bone  ends  are  de\'e!oped  and  f  reshened  with  eliisel,  raotor- 
burr  or  saw,  aml  the  seleroscd  bone  ]dng  is  rcnioved  from  tbe  mednllarv  eanaL 

If  there  is  overlapping  of  tbe  fraginents,  the  amonnt  of  puli  required  to 
correct  it  varies  with  the  degree  of  overriding  at  tbe  site  of  fractnre.  Tn  the 
caae  of  a  fraetnred  fennir  in  a  mnsenbir  man  as  mneb  as  a  150-ponnd  pnll  niav 
be  necessarv  tn  set^ire  siiflif*ient  exteHsi(tn.  Tn  tbis  instance,  it  is  far  better  to 
set  up  and  adjust  a  traetiou  pnllev  apparntns  with  beavv  weigbts,  or  UBe  the 
ITawley  fnietnre  tabk^ — either  provides  a  (^naj^tant  and  uninterrnpted  puli.  If 
the  fragmentš  stiH  overlap  and  snliieient  exteHsif*n  ciuinot  be  made  to  bring 
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them  together,  it  is  necesaarj  ta  trim  off  the  fragmente  with  motor-burr/ saw, 
or  chisel,  until  good  position  can  be  seciured.  This  will  produce  shortening,  but 
it  caiinot  be  avoideiL 

TLe  fragnieiits  are  now  held  in  gcKid  alignmcnt  hy  an  assistant.  Tbe  perios- 
teiim  is  divided  with  ii  knife  Kmgitfidiiiallj  over  the  bone  to  be  removed  in 
making  the  giitter  for  the  bone  insert-  The  periosteal  flaps  are  tiirned  back  to 
eitber  side,  exposing  the  bona 

Two  paraJlel  saw  cuts,  abont  %  in.  apart,  are  madc  longitudinally  to  the 
fragment  ends  completelj  through  the  bone  cortex  to  the  Tnarrow  cavity,  with 
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Fio>  25* — Diagram  iLLcsTRATmo  Untjjtited  Fhactttre  or  Long  Bone  with  Inlat  Graft  in  Plach. 
Th«  dcitted  areoB  in  the  end  of  c»ach  fraieniPiit  reprftfcDt  the  bone  wlerosis  which  is  presc^nt  in  every 
ununitod  fracture,  eiisting  for  any  length  of  tirne.  Thc»  four  holea  are  for  kaiiicaroo  tftidaii  for  the 
purpos*^  i»f  holding  the  center  of  th«  inlfly.  (See  crofis-Bection,  Fig*  2(i.)  The  dotted  lines  at  euch 
end  of  tbe  inlay  aiid  the  dramng  (a)  of  sagittal  section  of  the  end  of  the  graft  and  the  cortex  a  t  end  of 
giitUir  illnstrato  the  tOD£ue  and  groovc  meana  of  fijdng  the  onda  of  graft«  ti9od  in  oertain  čase«,  es* 
pcoially  where  a  loss  of  bone  auh^tancc  has  occuir^. 

motor  twiE  circnlar  saw  (see  Fig.  1),  The  distaiice  between  the  saw  euts 
lis  arranged  by  adjiisting  the  diatanee  betvveeu  the  tvvin  9aws.  These  cuts  are 
made  from  2\^  to  3  inches  into  the  end  of  each  fragment  from  the  line  of 
fracture,  while  the  fragmenta  are  held  in  good  aiignnient.  Thtn-  ahonld  alwavs 
ejttend  far  enongh  from  the  line  of  fractiirc  to  reaeh  well  into  the  non-sck;rosed, 
active  bone  of  either  fragment  This  diatance  is  subject  to  considerable  varia- 
tion,  depending  iipon  the  aite  of  fractiire  and  tho  amonnt  of  ebnrnation  pres- 
en  t.  The  tw!n  saws  shonld  be  adjnsted  so  that  the  width  of  the  giitter  for  the 
^graft  flhoiild  be  from  5/16  to  8/16  in,,  according  to  the  size  of  the  bone.  The 
revolvuig  Baws  are  kept  ronstantlv  bathed  in  saline  solntion  by  a  spray  con- 
nected  with  a  sterile  tube  to  a  fountain  syringe.  This  prevents  the  develop- 
ment  of  eseessive  heat  from  frietion,  which  shonld  alway8  be  avoided  on  ac- 
coiint  of  its  devitalizing  eflFeet  npon  peripberal  bone  eclls. 

After  the  twin  saw3  ha  ve  traveled  tlie  de8ired  longth  to  make  tlie  giitter 
for  the  graft,  the  bone  fragmentg  betwcon  tho  saw  ents  are  removed  by  scvcring 
the  ends  distal  from  the  point  of  fractiire  with  a  narrow  oateotome  in  snch  a 
^manner  as  to  eflfect  a  tongne  and  gronve  joint  \vith  the  ends  of  tho  graft  (see 
Wig'  25).  With  a  motor-driven  drill,  holea  are  Imrvd  in  the  eortcK  on  eitlier  side 
of  tbe  gutter,  alanting  inward  to  tho  marrow  eavitv*  if  kangaroo  siitnrea  are  to 
be  the  ineans  of  holding  the  graft  in  phire.  These  IuAoh  are  placcMl  near  the  line 
of  fracture,  so  as  to  fix  the  center  of  the  insert.     Tho  ends  of  the  graft  are  se- 
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in  pieition  by  tlie  above-raentioned  toiigue-and-groove  joiiit,  wheii  feasible, 
|y  aflditiminl  mitnres.  This  joint  is  verv  qiiickly  shaped,  and  the  greater  the 
Betilnr  eoutraehire  the  more  seeiirclv  it  is  lield  in  placc, 

The  cjcact  Ipn^tb  of  the  r  lesi  red  insert  is  ol>taiiied  by  measuriiig  the  giitter 
IraniiferTing  this  measui^ement  to  the  exposed  anterointenmi  surface  of  tlie 
oMoeite  tibia.  A  flexible  probe  or  mechanic-s  calipers  is  iisiiallj  satisfactorv 
for  this  piirpose,  n  right-angled  bend  niarking  the  exact  meagiirement, 

The  wnuiici  aiid  gutter  are  packed  with  liot 
saliiie  eompreBses  while  the  graft  is  being  pre- 
pared.  The  patient  remaiiiiiig  in  the  dursa! 
poBition,  the  graft-jielJiug  tibia  is  expnsed  by 
aii  incision  over  its  crest.  The  overlving  stnic- 
tli  res  are  retraeted,  and  the  size  aiid  shape  nf 
the  graft  are  oiitlined  in  the  periosteiiin  bv 
nieans  of  the  sealpel,  with  the  probe  nieasure 
as  a  guide.  With  the  twin  saw3  adjusted  to  the 
same  distance  apart  as  when  fonning  the  gut- 
ter, bone  euts  are  made  to  the  marrow  cavitj 
atong  the  antero-intemal  tibial  aspeet.  \Vith  a 
narrow  osteotome  or  sniall  motor-driven  saw  or 
bnrr,  the  graft  is  iiow  dislodged  and  the  ends 
grooved  with  the  motor'9aw  to  fit  tbe  triangiilar 
tongiie  of  the  giitter  ends. 

A  double  strand  of  heavv  kangaroo  tendon 
is  passed  through  the  drill  holes  previon8ly 
niade.  One  strand  in  each  fragment  is  now 
pnlled  np  from  the  bottoni  of  the  giitter,  and  the  graft  is  plaeed  nnder  them. 
(Seo  Fig.  2«>. )  Traetion  is  now  exerted  on  the  limb  and  the  graft  is  forced 
into  positiun.  A  good  fit  is  assured,  becanae  the  same  adjnstnient  of  twin  8aws 
is  mnintaiiieci  iMith  in  fonning  the  giitter  and  in  removing  the  graft,  and  there- 
fnre  tliev  inust  be  of  eqnal  and  uniform  width  throughout  their  whole  exteiit. 
Trjietion  is  now  reniovetl,  and  the  ela8ticity  of  the  soft  parts  forcea  the  tongiie- 
and-grooved  ends  into  tighter  adjustment.  The  kangaroo  fixing  siitnres  are 
then  drawii  taut  and  tied  over  the  graft. 

It  iS  readilv  seen  that  this  not  onlv  affords  most  effeetual  fixation  but  that 
it  also  fnrnishes  a  most  ideal  environment  for  the  bone  graft.  It  brings  each 
gtrnctnral  laver  of  the  bone  graft  into  elose  apposition  with  its  eorresponding 
laver  in  the  reeipient  fragment^  naniehj  periostenm  to  periostenni,  eortical 
bone  to  eortical  bone,  enfloatenni  to  endostenni,  and  marrow  snbstanee  to  raar- 
ro\v  8nKsta?iee.  reriosteiim  and — wljen  possihle — endostenni  an<l  marn>w  sub- 
stance are  ahvavs  ineluded  in  the  ^raft.  We  liave  proved  by  aniinal  experi- 
inentaticm  that  tliis  elose  eontaet  of  Ilaversian  9y9tems  assures  perinanent  via- 
bilitv  <if  a  large  portion  of  the  insert.     The  bone  whieh  has  bet^n  removed  from 
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the  endi^  of  the  gnift  in  order  to  form  the  above-mentioned  grooves,  and  other 
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nomial  bone  fra^icnts,  are?  finclv  ehipped  wiih  a  roiii^iir  and  pushctl  b€tween 
and  plaeed  aboiit  the  eiids  of  the  fragiiieiits  at  tlie  line  of  fraeturo  wherever  po»- 
sible.  These  act  most  efFeetivelv  as  siipplementarjr  foci  of  ostcogenesis.  iluc- 
ewen  lias  wp11  pointed  oiit  that  the  eflTieacv  of  a  bonp  graf  t  varies  in  inverse 
ratio  to  its  voliinie.  The  smaller  tbe  graf  t,  the  greater  the  relative  oisteogenesis. 
The  site  of  the  fracture  is  covered  with  the  perio3t(>ai  flaps  which  were  re- 
flc^eted  to  expose  the  bone  to  be  removed,  Tbis  ^ives  tAvo  lavers  of  periostenni 
eoveriijg  the  tran.splunted  fragiiient.  Tlie  overlviiig  tissiies  and  &kin  are  eh*sed 
without  drainage*  The  hg  wmuid  is  closefl  in  a  siinilar  wa\%  exeept  tbat  the 
adjacent  miiaeles  are  dra\vn  into  the  ca-vitv  froni  wbich  tbe  graft  was  taken. 
Splints  are  applieti  and  not  removed  before  five  weeka. 


n^trSTBATIVE    0A3ES 

Čase  t* — ^M.  S.;  femalo;  45  jeurs  okl;  always  hoalthy.  Four  jears  prerioiisly  slie 
fell,  fractoring  the  right  rsidius  at  the  iunetion  of  tlie  iniddle  and  distal  tbirds.  tlie 
ubia  reinaining  intaet.  Fra^ments  retioced  umier  etlier.  No  union  oeeurring  in  8 
weeks,  the  fracture  wiis  cut  dowii  npon  and  tlie  miisole  freed  from  the  bone  ends* 
fiood  apiKjsition  wa8  secLired,  but  no  iiiiiou  folluwe<L  A  second  open  opera tion  was 
performe<i.  and  the  fra^ment^  werc  nniled  together.     Again  no  uiiion  rcsulted.     At  a 

I  third  open  operatioo,  the  fraj?ments  wi:"re  wire<i,  but  af?ain  no  uuioii  followed.  Two 
fesrs  ttfter  the  fraptiire,  at  a  fourth  operation,  Lane  plates  were  applif*<l  and  this  also 

^wa8  foUowed  hy  non-nnion,  Two  year8  later — i  years  after  the  fracture— the  patient, 
in  deeperation,  eonsulted  me  to  detemiine  whether  soniething  fiirther  eoidd  not  be  done, 
for  her  ami  waa  bo  t  h  painful  and  useless. 

November  7,  15* KS,  the  fracture  was  cnt  down  npon  and  the  Lnne  plate  wfia  foimd 
in  tlič  periosHoouB  tissueš.     The  tips  of  tbe  screwM  \vore  fouufl  in  lar^rc  eirciihir 

rcavities  in  the  bone  froni  w!iieh  they  had  loosened*  There  was  a  dcpresaion  in  the  side 
of  the  fragment  ends  where  the  metal  plate  had  eaused  an  absorption  of  bone.  The 
radia!  fragrnents,  as  8hown  in  Fi^ures  3  and  4,  were  much  shorterK^!  from  tbe  previons 
operations  and  the  metal  eontaet,  and  htidly  angukttH]  towurd  the  ubm*  Their  enrk 
wert^  inude  iresh  and  with  much  difficulty  their  aliifument  \vas  corrected.  Tliia  eauacd 
the  riidia!  fraffnients  to  retraet  from  eaeb  other  about  an  inch.  The  periosteum  on 
the  oiiter  side  of  eaeb  fragment  wa8  inciaed  distallj  from  the  fracture  for  2*/^  in,,  and 
retracted,  exposing  the  bone. 

By  means  of  the  motor  saw  and  oateotome*  a  gutter  was  madc  in  the  fragmenta, 
Bccordini?  to  the  technique  descrihed,  about  3/1 G  in.  wide  atul  IV  ^  i"*  long.  With  the 
motor  8aw,  a  graft  3^4  by  7/16  hy  3/1  (!  in.  wa.^  rerin>vcd  fmm  the  antero-infcrual 
Bspect  of  the  tibia  and  trimmed  with  tht*  .saw  so  thnt  it  titted  ti^htly  into  the  gutters 
iti  each  fragment.  The  strong  tendcney  of  the  ungular  dcformity  to  relapse  waš  pre- 
vented,  and  tbe  fragments  were  held  very  aeeurely  hy  the  heavy  kangaroo  bone  suture 
previously  deaeribed.     A   phister-of-Paris  eaat  wbs  applied  and   npon   its  removah  •"> 

^We<*kd  Inter,  firm  union  of  the  frog^menta  had  occurred  in  good  position  (see  Fig.  G). 

Čase  II — n,  C;  raale;  28  yeara  old;  in  an  outomobile  aeeident  in  Scotland.  April 
I,  11>1J,  susttained  a  fracture  at  the  middle  third  of  the  right  tibia  and  fibula.  The 
fraeture  wa8  reduced  nm]  plueed  in  a  plaster-of-Paris  Hplint.  Seven  weeks  later,  no 
union  had  oeenrred.  and  Bier^fl  bjperemia  waa  applied  for  4  nmiitha  ot  a  boapital  in 

■Scotland.  No  union  reauhe<b  One  year  after  the  fracture»  with  nou-uniou,  T  rut  down 
ciu  the  tibia  and  inlaid  a  graft  5  in.  Ion  g,  acrording  to  the  above-dei^erihed  tecbuic. 
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It  wafl  not  ilcemcd  necessary  to  distorh  thc  fibula.    In  !>  weeks,  firm  iiniou  had  occur 
Ex(*eUeiit  function  exi3ted  20  moiitks  after  ihe  operation. 


TEACT?irEES    OF    THE    VERTEBR^ 

In  cases  of  non-Miiion  aud  certain  fr?sh  fra^tiires  of  the  vertebra?  wlieD  displace* 
ment  and  eord  prossnre  have  not  occuTre*],  tbe  }u}ne  graf  t,  as  npplied  by  me  in  Pott*9 
disease,  is  appli<.*flb!e  for  aupport  and  fijtation. 

Illustrative  Čase* — An  illustrative  vn»e  is  tbat  of  a  younpr  woman  referred  by  Dr. 
H.  E.  Jobnson  of  Naiigatuck.  Conn.  She  sustaiiied,  in  a  railroad  acoideut,  a  borizontal 
frurtiire  thr(iiigL  tlie  middle  of  tbe  body  of  the  elevetith  dori^sal  vertebra,  Plaster-of- 
Pam  jadtets  were  wom  continuonsij  for  1  year,  at  the  end  of  which  tinie  support  was 
so  necessary  that  whenever  the  casta  beeame  fioft  the  patient  complained  of  pain  and 
bick  of  support,  and  asked  for  a  fresh  jacket,  The  tips  of  the  tcnth,  eleventh,  and 
twtlfth  spinoiis  processes  were  exposed  throiigh  a  circ?ubir  ineision  to  the  right,  turn- 
ing  np  the  fiap  of  the  skiii  and  snbentaneous  tissues.  These  spinoiis  proeesses  were 
split  en  masse  with  the  attaehed  su|ira-  and  interspinous  ligamonfs  \vitb  a  sealpel, 
thin  chisel,  and  mallet.  A  graft  of  snffieient  length  was  removed  from  the  crest  of  the 
right  tihia  and  inserted  in  the  deft.  The  split  ligaments,  with  the  imhedded  frag- 
nients  of  the  špirions  pr<»ce9ses,  were  drawn  over  it  hy  meana  of  interrupted  sntures 
of  medium-sized  kangaroo  tendon,  The  patient  was  kept  on  a  fraetiire  bed  for  5 
week9»  The  snpport  from  the  graf  t  thns  emljedded  gave  imniediate  relief,  although  no 
plaster-of-Paris  jacket  was  applied,  At  this  wTiting,  there  is  no  pain  or  evidence  of 
laek  of  support. 

irNTJNTTED  rEACTtmE  OF  NECK  OF  FEMUB 

In  cases  of  nnnnitcxi  fractiire  of  the  neck  of  the  femur,  the  bone  graf  t 
h  eveii  more  advisable  than  iu  the  shafts  of  loiig  bones,  for  here  the  me- 
chanics,  bh)od  siipplv,  and  nsteogonetic  conditions  are  mneh  more  unfavorable 
to  11 II  i  on,  This  is  exemp]ifietl  b\  the  čase  of  a  jotmg  woinan  who  received  a 
fractnre  of  the  neek  of  the  femiir,  aiid  fonr  months  later  iion-iinion  wa8  evi- 
deiit.  The  p.sendarthrosis  vvas  eut  dovvn  upou,  the  ends  of  the  fragnients 
were  freshened,  and  the  frap^ients  were  held  together  by  a  long  8qi]are  tin^ 
plated  spike  driven  throiitrh  the  great  troehanter  an<l  neck  into  the  head.  A 
long  phister-of-Paris  spiea  was  worn  for  10  weeks.  Priinarv  nnion  of  the  soft 
tiJ^Bties  redili ted  and  the  eonvale^«icenoe  was  nnevcntfuL  Miioh  bone  absk>rptioii 
aboiit  the  spike  occurredj  and  non-iinion  resnlted. 

This  expeTience,  aniong  others,  basi  indneed  me  to  evolve  the  following  teeh* 
nic  for  the  application  of  tlie  bone  grafi  in  plaee  of  tlie  metal  spike: 

Hlustrative  Čase. — Female,  f>0  ypar3  old;  non-union  of  the  neek  of  the  fcmiir,  of 
5  months'  dnration.  The  polnt  of  fraetiire  wa8  reached  througb  an  anterior  incision 
from  tbe  anterior  spme  of  the  ilinm  downwaTd  for  5  inches.  The  ends  of  the  frag- 
ments  were  fresbened  by  ehisel  and  sharp  euret.  A  point  just  below  the  great 
troehanter  was  reaehed  by  a  short  lateral  ineision,  The  proper  loeation  through  the 
eenter  of  the  neek  and  the  direetion  of  tho  drill  bole  for  the  graft  were  determined  by 
thrusting  a  srnall  hand  drill  throngh  the  great  troehanter  ohliouely  niiward  through 
the  center  of  the  neck  and  into  the  center  of  the  fractured  end  of  the  eapital  fra|fment» 
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ii^felt  or  seen  througli  the  anterior  incision,  (This  mny  necegsitate  the  witlidrawftl 
and  reinsertion  of  the  drill)  Wheii  the  propcr  loration  iiiid  dircctioii  for  the  drill 
hnle  were  detcrmintni,  the  lar^o  motor-driven  drill  \\n&  pushed  iuward  ahmg  the  direc- 
tion  pre%*ioysly  detcrniincd,  through  the  center  of  the  neck  and  well  in  to  the  head. 
Thk  drill,  made  after  my  direetions,  produced  a  holc  6/16  iii.  in  diameter.  The  drill 
was  theri  disengaped  from  the  motor  and  left  in  to  hold  the  fragments  in  apposition 
while  the  bone  graf  t  wns  heing  renioved  froin  the  crest  of  the  oppoaite  tihia- 

This  ^aft  was  reniovcd  by  the  motor  9aw,  and  was  about  4  in,  long  hy  6/1(5  to 
7/16  in*  in  cross  section.  My  doweling  instrument,  whieli  turns  out  a  dowel  of  proper 
sire  ttJ  fit  the  drill  hole,  wa8  then  adjusted  into  the  motor  (sce  Fig.  6).  While  the 
motor  was  hekl  on  the  table  by  an  assifit4iiit.  1  fed  the  graf  t  slowly  into  the  doweling 
instrujiient.  This  was  done  with  coniparative  speed  and  assured  a  proper  fit,  as  the 
doweliDg  instrument  corresponds  acrurately  in  aize  to  drilL  This  strong  graft  was 
driren  into  pkce  by  a  metal  mallet  The  operative  teehnic  heing  similar  to  that  when 
the  metal  špike  is  used.  The  skiii  was  elosed  without  drainage.  In  6  weeks  therc  waB 
firm  union*  Six  months  after  opera tioii  the  patieut  walked  about  without  paiu  and 
witli  perfect  function. 

The  iiilay  Ikjhc  graft,  as  applied  in  psendartUrosisj  licrein  mentioned,  has 
givcu  100  per  cent.  of  bony  union, 

On  account  of  the  cbuniatiou  wliieh  iihvavs  exist8  in  tlie  ends  of  frag^iients 
in  cases  of  pseudaithrosis,  it  niay  be  eascntial  to  iise  healthy  bone  from  olse- 
wliero  in  tbc  body,  as  tbe  tibia. 
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In  cases  of  fresh  fraciure^  liowever,  as  the  bone  is  osteogenetic,  material  can 
l*€  taken  from  tlie  fraginoiits  themselvos  and  used  to  advantage,  This  is  best 
done  by  makiiig  the  saw  cuts  in  one  fragment  j  ust  double  the  length  of  the 
other  and  transpo^ing  the  two  stripe  of  bone  removed. 

This  has  beeii  done  in  two  of  my  later  cases  of  psendartlirosis  and  in  ali 
eases  of  recent  fn\sli  fractiires;  the  inlav  graft  as  \vell  as  ittj  giitter  site  has 
becn  so  formctl  fbat  they  are  abmit  14  ^i^-  ^-hler  at  tbeir  pcriostcal  surfaco 
thun  at  tbeir  endosteal  snrfaee.  Tbia  %vedge-sbaped  eross-section  of  graft  and 
itsi  gntter  preveiit  tbc  graft  from  slipping  into  tbe  tnarrow  eavitv*  This  is  of 
especial  advaiitage  in  aH  opcrable  eanes  of  fresb  fractnre,  bcoause  tbe  metlullary 
eanal  is  never  fillod  by  new  bone  as  is  the  ca»e  in  long-standing  non-nniou,  The 
graft  is  brdd  in  plače  by  autogenons  dowel  grafts  pbieed  ob]i(|noly  into  tbe  cxirti- 
cal  bone  on  either  side  of  guttcr  \vith  tbeir  ends  projeeting  over  and  in  contact 
with  the  periosteal  anrface  of  the  piift.  (Seo  Fig,  27.)  Tbis  affords  a  iixation 
practically  as  ai*eure  as  that  of  tbe  Lane  plate  and  witliout  the  iiae  of  aiiy  for- 
eigii  snbstanee.  The  grafts  are  reinoved  from  the  fraginciits  l*v  starting  tlie 
cuts  with  the  twin  niotor-suvv  adjusted  ti  v  abont  7/1  Ti  in.  (  IIJ  mm.)  apart  in  a 
femnr,  then  conipleting  tbe  cnts  tlinnigb  tbe  eort(*x  to  the  ]narrow  cavity  with 
single  nn)tor  Haw.  The  Iniigm"  ^^iri|^  tif  btiiie  is  then  inaerted  inlo  tbe  giitter 
that  lialf  of  it  is  in  one  fragment  and  half  in  tbe  other. 
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Doweis  are  now  turned  out  witli  the  motor  doweling  instrument,  uaiiig  for 

tli  is  piirpose  eitLer  the  shorter  strip  of  bone  or  bone  removed  farther  distal 

froui  poiiit  of  fraotiire. 

The  graft  is  then  forced  into  plače  and  4  lioles  drilled  oblii]iie]y  to  its  side 

iuto  the  cortex  of  the  giitter,  The  dowels 
are  then  driven  into  plat-e,  allnwiiig  their 
ends  to  projet-t  over  anJ  in  contaet  with 
the  periosteal  snrface  of  the  graf  t.  The 
inlav  graft  thns  inserted  affonls  as  .seoiire 
immetUate  tixatinij  as  tlie  Lane  plate, 

This,  as  well  as  otber  Biniihir  technic^ 
woiild  be  diiticnlt  vvithout  resorting  to 
the  motor  8aw,  Tlie  proper  iise  of  the 
motor  saw»  by  shr^rtening  the  tirne  of 
operation,  lessening  the  tranmatism,  and 
aflFordin^  a  meaiis  for  aecuratelj  shaping 
the  bone  grafts  and  their  beda*  haa 
opened  np  a  very  wide  field  of  appliea- 
tion,  hitherto  inipossible  of  devolopinent. 
There  are  manv  teehnical  diHieultiea  in 
connection  with  bone  work  which  could 
never  be  overcome  except  for  the  assist- 
ance  of  the  motor  flaw  and  its  various 
adjustable  attachments. 

In  the  repair  of  deformity  and  the 
resni  t  of  tranmatism  of  the  skcleton,  the 
advuntage  of  tho  nae  of  ita  owm  material 
and  of  the  avoidance  of  the  former  seem- 
ingly  npcessarv  foreign  mibstanres  bas 
beeu  elearlv  demonstrated.  Metal  intro- 
dnced  into  the  tissnes  ia  in  most  reapects 

the  direet  antithesis  of  the  bone  graf  t.     It  favors  iiifeetion,  absorption,  and 

disintegration  of  tissiie. 

Tlie  bone  graft,  being  living  tisane,  has  certain  germ-resisting  properties.    It 

inimediatelv  becomes  adherent  and  fixed  to  the  eonnccting  tisanes.     It  not  on]y 

stiirmhites  the  bone  with  w!iieh  it  is  contacted  to  increased  oateogenesis,  but  it 

proliferates  bone  on  its  o\vii  initiative. 


A  B  C 

Fig.  27,— DzAGHAMMATif:    Illustuation  of 
AtBBE'8   Inla^  Bone  Graft  Method  in 

TKE  TrEATMENT  OF  FrEHH   AND    UnUNITED 

Fracturb8.  The  shortt^r  piece  of  bone 
liftod  froin  f  Iie  guttcr  ih  »pHt  loiiptudinally 
with  motor  saw  hi  t  o  twn  nr  ihree  parts^ 
frouj  uhieb  dowpl  poB»  are  mati  o  by  olec- 
tri<?  Irtthc.  DniwinK!*  B  and  C  dluatrute 
graft  held  io  pljice  by  f^raft  pege^  alsocroaa^ 
floction  of  gultor  and  graft. 
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THE    OPERATTVE    TREATMENT    OF    FRACTURES 


James  Morley  Hitzrot 

Tn  no  otlicr  field  of  surgerv  is  there  a  wider  range  of  opinion  tlian  that  ex* 
igting  witli  rcgurd  to  the  open  treatment  of  fractiires  as  compared  to  tlie  cdosed 
or  non-operative  treatmeiit,  Aa  vet  no  positive  diotnni  caii  bo  given  iinless  one 
aecepta  Lane^s  statement  (11)  that  praeticaHv  ali  eases  of  simple  fraetnre 
should  be  submittcd  to  open  rediiction  ;  01%  *'oiitrariwise,  acwpts  tbe  opinion  of 
tliose  opposcd  ti)  tbia  vicw,  that  on]y  in  the  exceptional  caso  shonld  open  opera- 
tion  be  TiiKlertaken. 

\Vith  tbe  introdnetion  of  aseptic  teebnie  into  sur^en%  and  its  fnrther 
development,  tbertj  bas  been  a  natural  increase  in  tbe  number  of  eases  of  frae- 
tnre eubmittcd  to  operation. 

The  Committoe  appointcd  by  the  Section  on  Surgerj  of  the  British  Medica! 
Assoeiation  bas  given  au  extremcly  valuable  report  (16)  on  the  idtiniate  reaults 
obtalned  in  tbe  treatinent  of  simple  fraetnre  of  tbe  long  bones,  oceurring  froin 
Januarj,  11K)<>^  to  December,  1010,  The  report  defines  operative  treatnient  as 
includincj  anv  operation  in  wbieh  tbe  fraetnre  is  exposed  to  roplaee  tbe  frag- 
menta, and  dividcs  tlie  eases  into  three  operative  classes,  viz. : 

A.  Those  in  wbieh  operation  is  dceided  npon  at  once  and  performed  aa 
aoon  as  practieable. 

B.  Those  in  which  operation  is  performed  on  acconnt  of  failnre  to  obtain 
and  maintiilu  accnrate  apposition  by  ertemal  meehanieal  appliances. 

C-  Those  in  which  the  operation  is  perfomied  for  faulty  nnion,  deficient 
tinion,  or  noniniion. 

The  Committee  considers  classes  B  and  C  to  consist  of  eases  in  whieh,  in  the 
judginent  of  the  attending  snrgeon,  non-operative  treatment  bas  failed ;  and  in 
thede  eases  the  opinion  of  tbe  snrgeon  in  eliarge  shonkl  be  aecepted  as  to  tbe 
uiiaatisfactorv  natnre  of  the  pri  murv  non-i>perative  treatment. 

Claas  A  fnrnishes  a  field  for  the  compariaon  of  the  resiilts  in  tbe  non-opera- 
tive as  compared  to  the  operative  treatment  of  the  eases  whieb  fall  into  this 
cla^. 

The  main  conclusions  from  thia  admirable  report  are  as  follow9: 

1.     It  is  posšible  by  either  non-operative  or  operative  treatment  to  obtain  a 
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high  percentage  of  good  results  in  children.  The  results  of  non-operative  treat- 
mcnt  in  children,  with  the  exception  of  both  bones  of  the  foreann,  are  unlikelj 
to  be  iniprovcd  upon  by  any  other  method.  Operative  results  ezpressed  in  per- 
contages  are  approximately  the  same  as  the  non-operative;  1,017  non-operative 
eaaoa,  90.5  por  cent.  good  fimctional  results;  64  operative  cases,  93.6  per  cent. 
good  functional  results. 

2.  1  n  ooniparison  with  the  results  in  children,  the  non-operative  results  in 
thoHo  ])ast  IT)  aro  not  satisfactory,  and  from  the  analysis  of  the  age  groups,  it  is 
flrar  t  ha  t  t\\vw  i8  a  progrcsaive  depreciation  in  the  functional  result,  as  the  age 
advaiuH»8,  in  thi>8o  cases  submitted  to  non-operative  treatment,  i.  e.  the  older 
i\\v  \H\\w\\U  tho  Nvorao  the  result. 

;i.  A  Ithough  tho  functional  result  may  be  good  with  an  indifferent  anatomic 
\\\\\\  tho  moMt  cortain  \vay  to  obtain  a  good  functional  result  is  to  secure  a  good 
at\atouuo  o\\i\  Of  tho  operative  methods,  those  which  secure  perfect  reposition 
aiui  aUohitt^  tixation  of  the  fragments  yield  better  results  than  methods  which 
(ali  »ihort  i»f  this»;  and  imperfect  fixation  of  the  fragments  hy  tvire  or  other 
»uluro  haM  horu  found  unsatisfactory  in  fractures  of  the  long  bones  (the  ole- 
tuauou  o\ooptod). 

4.  lu  onior  to  secure  the  most  satisfactory  results  from  operative  treat- 
u^uut,  it  Hhould  bo  resorted  to  as  soon  as  practicable.  Operative  treatment  should 
\\Kii  hu  rt^gardod  as  a  method  to  be  employed  when  non-operative  measures  have 
failud,  aH  tho  results  of  secondary  operations  compare  very  unfavorably  with 
thobti  of  inunediate  operations. 

5.  Operative  treatment  of  fractures  requires  special  skill  and  experienco. 
0.     A  considerable  portion  of  the  failures  are  due  to  infection. 

7.  The  mortality  due  to  operative  treatment  is  so  small  that  it  cannot  be 
urged  as  a  sufRcient  reason  against  this  method  of  treatment. 

Darrach  (3)  puts  the  proportion  of  cases  suitable  for  operation  at  5  per 
cont.,  bascd  upon  the  number  of  operations  at  the  Roosevelt  Hospital. 

Armamentarium. — The  instruments  necessary  for  an  operation  are,  for  gen- 
eral purposes,  those  depicted  below.  (In  special  cases  certain  other  instruments 
may  be  of  service,  and  these  will  be  indicated,  where  they  are  applicable,  in  the 
tcxt.) 

Lambotte  clamps,  2  of  each  size. 

Bone  plates — Lane.    Sherman  vanadium  steel. 

Screws — wood  8crews  threaded  to  head,  self-tapping,  vanadium  steel,  Sher- 
man tvpe,  3  sizes,  %,  %>  %  ii^ch. 

Screw  holder. 

Screw-driver. 

Drill. 

Hracc  and  bit  with  drill  points. 

P(»ri()steal  elevators. 

Kon^cur  forccps. 

Lion  jaw  forccps  (long  handle). 


1^ — Lambotte  clanips:  (m)  Iftrge  aise;  <h>  small  iii2e;2 — ^liori  jaw  furropis  (lun«  handlo);  3 — rouBciir 
ibrcep«;  4 — bone  platna:  (a)  I^ne^  (b)  Šhifirmui  vanadium  »tcel:  5 — scrtiw8:  (a)  WfM>d  Hitr*-W!4  thr«'iiiied 
ta  Um  hemd,  (b)  Mlf-tAppinjg;  vanadiurn  atc*cJ,  Shermati  type:  thrc«<e siies,  'g,  !^,  ?h(  innh;  O — »crew-holder; 
7 — icrow*<iriver;  8 — brace  and  hit;  9 — drillH;  10 — Htandard  «cn?w  gaturo:  11 — p<?rin**UnO  »'l^n^uUir;  V2 — 
Hitsrot  bone  jack:  (a)  Lambotto  d  um  p,  (b)  raichet  bar  of  jaek.  {v}  h' ver  nf  jat- k,  (d)  tbunib  serew, 
whick  f&itenA  jack  to  Lambotte  cilanip,  (c)  movable  bar  of  jark  to  allnw  for  itinvemontH  at  the  rhimp 
lo  whioh  ii  \B  attacHf«d  backward  and  fonsrard;  13 — Fret^nmn  ext<?riial  lM>nc  plato:  (a)  bar  c»f  plate*  (b) 
Mrews,  (<?)  drilJ,  (d)  key  tu  faaten  bar  to  iKrrewa;  14 — osteotonio;  15 — midk-t;  lO^harid  fiaw;  17 — 
Ken>*on  tileftric  motor  wiw:  I H — atroriK-bladed  bone  kmfe;  19 — Li>aiiibottii  scrt*w8;  20 — McBumey 
haok;  21 — Lauo  bobo  tpAtulo;  22 — bonu  biRtka« 
19  A 
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Frc3€mau  extcnial  plato,  ^^M 

Bone  jaek.  ^^M 

Screws,  Lambotte  type.  j 

!        For  bone  grafting  in  non-nnion:  ^H 

Osteotome.  ^^M 

Kallet.  ^M 

ChiseL  ^H 

Hand  saw.  ^H 

Electric  saw,  Kenjon  modeL  ^H 

Strong-bladcd  knife.  ^^H 

Xnive8.  ^^M 

[        ClampSj  etc.»  common  to  ordinarj  operations,  ^H 

Needles.  ^H 

Indication  for  Operative  Treatmezit, — In  general,  open  operation  is  praW 

ticallj  always  indicated  iji  the  following  tyjx?a  of  reecnt  siuiple  fractiire:  i 

Fracture  of  the  patella,  with  separation  of  the  frairments.  ^^M 

Fracture  of  the  olecranon  with  soparation  of  the  frai^ients,  ^flU 

Fracturo  of  the  head  of  the  radiua  with  diaplacemeiit  of  the  fragmenta,  or  wher6 
the  fracture  line  involves  the  radio-ulnar  joint. 

Fractnrea  of  the  sbaft  of  a  long  bone  in  which  the  soft  parta  become  interposed 
between  the  fraetured  eiids  of  the  bone. 

Fracturea  of  the  earpal  and  taraal  bones,  with  wide  separation  of  the  fragmenta  or 
displacenient  of  tho  fraiJrnients  (rarfJal  seaphoid  and  the  astragalos). 

Fracture-diHloeation,  viz.,  fraeture  of  the  surgical  neek  of  the  humerus  with  dia- 
location  of  the  head, 

Fractnrea  of  the  tuberosities  and  con dy les  of  tbe  varions  bonea  with  rotation  of 
the  fraetured  procesa — for  example,  fraeture  of  the  exteriia!  condyle  of  tbe  humerus, 
with  rotation  of  the  condjle^  ao  that  the  fraetured  surface  i>ointa  outward  or  away 
from  the  line  of  fraeture  in  the  shaft. 

Furthermore,  operation  is  indicateii  when  therc  ia  hemorrha;Ere  due  to  tbe  injiirj 
of  a  birge  vessel,  when  there  are  aigna  of  compreaaion  of  a  iicrve,  when  the  aliarp  point 
of  a  fragment  is  eaugbt  in  tbe  akin,  and  when  infection  has  occurred  in  the  region  of 
tbe  fraeture. 

In  a  second  group  of  casea  the  indications  for  operation  are  variable.     In 

tliia  groiip  is  foiind  a  wide  varietj  of  lesions,  man  v  of  whieb  can  be  properlv 
reduecd  by  claasical  methods  without  operation.  Hhonld  sueb  rednetion  be  un- 
satisfactor/,  open  operation  is  indieated  to  correct  tbe  deforraitv  (Class  B  of 
the  rcport  of  tho  Britiah  Knrgieal  Societv).  Necessarilv  the  selectivc  process 
for  snbmitting  the  lesions  in  tbis  group  to  open  operation  will  varv  with  the  ex* 
perience  and  ecpiipment  of  tbe  surgeon,  but  none  of  tho  fractnrcs  belonging  to 
thia  group  shonld  be  aubmitted  to  an  operation  nntil  a  thorougb  examination 
under  an  anestbeticj  a  proper  attempt  at  rednetion  and  an  X-ray  picture  of  tbe 
re«nlt  of  that  rednetion  ha  ve  fumiahed  the  data  easential  to  a  proper  judgment 
as  to  the  necesaitj  for  an  open  operation. 

Čare,  experienco  and  a  proper  e^timate  of  meehanical  forcea  esiatent  in  tbe ' 
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fractiired  area  will  give  a  large  proportiou  of  successful  reductions  hj  non- 
operative  metkods.     In  the  hands  of  tho  inexperienčedj  succeaa  is  not  to  be  ex- 

.pected.  In  either  čase,  a  carefnl  control  of  the  reduction  bv  tlie  metbod  above 
mentioned  wili  give  a  basis  for  selecting  for  operation  siich  cases  as  show  a  re- 
duction which  is  not  sufficient  to  meet  tbe  indications  in  the  given  caae,  or  such 

•  cases  in  \vbieb  rednction  ivS  obvionsly  imposBiblc, 

Here,  ]ikewise,  one  miist  emphasize  tbe  fact  tliat  the  recognition  of  the 
necessitv  for  an  open  operation  shonld  occur  witbin  the  tirst  2  weeks  after  tbe 
injiiry.  Failure  to  rcduce  any  typc  of  fracture,  even  the  aimplestj  mav  occur  to 
the  most  experienced  surgeon,  but  tbe  fact  tbat  tbe  existing  rednction  is  a  fail- 
ure shonld  not  eseape  anvone  if  proper  control  by  the  X-rayj  as  mentioned  above, 
be  used, 

Practicany  everv  tvpe  of  fracture  in  tbis  group  Tnay  neod  an  operation,  some 
typ€8  with  greater  frequency  than  others.  Those  fractures  wbicb  most  fre- 
quently  Tequire  operation  are  fractures  of  the  long  bones,  especially  tbe  feranr ; 
fractures  involving  tbe  joints,  i*  e,  intra-articular  fracture  of  the  loweT  end  of 
the  humcnis  and  feninr;  fracture  of  tbe  foreann;  and,  in  fact,  any  fracturo 
wbich  promises  a  poor  result  by  virtue  of  an  imperfect  reduction, 

Operation  in  old  fractures  is  indicatcd  for  deformitj,  for  non-union,  for  tho 
mobilization  of  joints,  etc*,  but  the  indications  for  an  operative  procedure  in 

jthis  tvjH?  sbould  not  be  considered  with  the  operations  for  frcsb  fraetures,  nor 

lahould  tbe  remilt  or  any  coinplication  of  auch  operation  be  included  witb  the 
results  obtained  by  operation  in  recent  fractures. 
Cotton  (2 )  States  tbat  he: 

1.     Operates  as  a  routine  in ; 

(a)  Compound  fractures. 

(b)  Fractures  complicated  witb  vessel  lesions, 

(c)  Fractures  complicated  witb  nerve  lesions. 

(d)  Patellar  fractures, 

(e)  Olecranon  fractures. 

(f )  Fracture  luxations. 
Usuallj  opcratea  after  a  trial  of  milder  methods  in : 

(a)  Carpal  in]ury. 

(b)  Fracture  of  tbe  femoral  shaft 
Often  operates  in ; 

(a)  Fracture  of  humerus. 

(b)  Fracture  of  leg. 
Operates  on  occasion  in  ali  fractureB  in  fit  pa  ti  en  ts  tbat  promise  a 

bad  result  as  tbey  lie. 

Contra-indications  to  Operative  Treatment.— Tbe  contra-indications  to  oper- 
ation uiK>n  fracture  are  those  applicable  to  operations  in  general  (see  Voh  I, 
Chap.  V). 

Certain  special  contra-indications  to  operation  upon  a  broken  limb  are  found 
in  infccted  abrasions  of  the  skin  or  infeetcd  vvounda  of  tbe  limb  near  the  frač- 
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ture,  derraatitis,  and  tlironibophlebitis,  especiallj  in  thc  lower  leg;  and  it  is  mj 
belief  that  greni  čare  shoulil  be  ustni  in  thc  selection  for  operation  of  cases  with 
activolj  suppiirating  woiinfJs  in  auy  rcgicm  of  thc  body,  beeause  of  the  danger 
of  enibolic  infectlons  at  the  site  of  the  operative  trauma  following  the  depres* 
slon  coincident  to  that  operation.  fl 

The  most  stri  k  in/;  contra-iudications  to  an  open  operation  npon  a  broken 
bone  are  iuexperiencc  on  the  part  of  the  surgeou,  unauitable  surroundings  and 
infiufficient  cqiupnient.  m 

FurthenTiore,    the   operator   Bhotihl   ha  ve   a    thorough   kno\vledge    of    the 
anatoniv  of  the  region  to  he  opera ted  iipon,  tmd  should  understand  the  phvsieal 
fnnetions^  i.  e.  the  phvsics  of  the  musclea,  ligamentaj  etc..  involved  in  the  injurj.    ■ 
Snch  kn()wlpdge  niav  prevent  some  o£  the  glaring  faiilts  alreadv  exi8tent  in  the 
trcatraent  of  brokon  bones. 
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Time  far  Operative  Interventioii. — ^The  most  advantageons  t  ime  for  the  oper- 
ation iies  betwcen  the  fifth  and  the  foiirteenth  dajs.  Operationa  on  small  bones 
flhoiild  coine  brtween  the  fifth  and  tenth  dav;  on  the  larger  bones  between  the 
geventb  and  funrteenth  dav. 

Lambotte  (10)  varies  the  time  of  operation  with  the  extremity  involved: 
ITpper  extrenHty  sixth  to  tenth  day;  ]ower  extremity  tenth  to  iifteenth  dav, 

By  tbis  tinie  the  exiidate  in  the  region  of  thc  fractnre  bas  been  absorbed, 
reaction  in  the  tissues  about  the  Snjnred  arca  has  set  in,  and  the  fibrin  frame* 
work  has  beconic  doposited  over  tlie  cnds  of  the  fragmenta.  By  thia  time  it  ha  \ 
also  been  fnllv  denion.4trated  whether  the  other  methods  of  rcdiiction  have  ac- 
coinpIii>hcd  the  desired  resnit  (see  Indieations  for  Operative  Treatment). 

Before  resorting  to  operation,  a  good  X-ray  pictiire  in  two  planeš  is  an  egaen- 
tiah  It  is  perliaps  unnceessarv  to  state  that  the  snrgeon  should  interpret  thc 
picture  himself,  that  the  negative  shonld  be  in  the  operating  room  and  visible 
for  examination  throughout  tbe  operation,  and  the  conditions  found  at  opera- 
tion shonld  \m  diecked  up  with  thc  dctail  given  by  the  X-ray. 

Imniediate  operative  iuterv^ention,  u  e,  within  the  first  24  hours,  is  inad- 
nsable  for  the  following  reasons: 

1.  The  patient  nsnallv  is  in  shock  as  a  resiilt  of  the  accident 

2.  There  ia  an  increased  danger  of  snch  coraplications  as  pneiimonia,  dc- 
liriiun  tremens,  etc, 

3.  Other  lesions  of  more  importance  raay  be  overlooked. 

4.  Loeallv  the  tiBsncs  injnred  are  infiltrated  by  blood  and  are  more  liable 
to  infection.  The  skin  is  edematous,  intiltratedj  and  excoriateilj  and  snrgical 
cleanlineas  is  difficnlt  to  obtain. 

5.  Snffieient  time  bas  not  ensned  tt>  dctermine  the  ontcome  of  oonservative 
measures. 

6.  There  is  no  X-ray  exeept  in  unusnal  caaes. 


^^■m^^^^     THE  opp:ratiok  ^^r        220 

The  statenieDt  tliat  there  is  a  p^eater  ease  of  reduction  at  tliis  time  by  opera- 
tive  measures  is  largelj  theorctical,  Certainlv  it  can  bc  no  casier  thnn  tiie  cascs 
done  during  the  tirne  of  electiou  above  speci fied. 

Preparation  of  Patient  for  Operation. — The  general  preparation  is  that  pur- 
sued  for  aiiy  major  operative  procedure  (see  Vol.  T,  Chap.  IV). 

The  loeal  preparation  of  the  part  to  he  operateJ  iipoii  is  as  fol]ows  ( Authors 
pnethod) : 

On  the  da  v  preceding  the  operationj  the  part  ehoiikl  be  thoroughlj  shaved 
and  washed  \vith  green  soap  and  war!n  water.  Then  take  eipial  parts  of  bleach- 
ing  powder  and  pulverized  waBhing  soda  and  mix  with  sufficient  warm  water  to 
make  a  thick  cream,  and  nib  thia  cream  over  the  part  for  ahoiit  5  miniites. 
Wash  off  the  cream  with  sterile  waterj  then  with  70  per  cent.  alcohol,  aiid  cover 
with  sterile  dressing  while  stili  wet  with  tho  alcohol. 

On  the  operating  table  after  the  patient  is  anesthetized^  this  dressing  is 
removed.  the  skiii  \viped  witb  a  mixture  of  eqnal  parts  of  alcohol  and  ether, 
and  then  thoroughlv  covered  by  a  sohitioii  of  5  per  cent.  thvniol  in  9r>  per  cent. 
alcohol.  Čare  shoiikl  be  taken  to  apply  the  alcohol  thvtnol  solution  freelj,  and 
siiffieient  time  ahoiild  he  given  for  the  alcohol  to  evaporate. 

The  patient  shoiild  then  be  appropriatelv  draped  with  sterile  sheets,  etc. 
FolIowing  this  the  line  of  the  immediate  incision  ahonld  again  be  wiped  with 
the  alcohol  thvniol  solution, 

Techuic  of  Opcration.^ — A^fter  the  akin  is  inciaed  and  the  deeper  tiBsiies  ex- 
poaed^  folded  sterile  toweIs  shonld  he  clamped  along  the  skin  edge  to  completelj 
isolate  it  from  any  contact  \\ith  instruiirents,  etc,  which  enter  the  wonTid. 

The  faseia  and  rausclcs  overlving  the  bone  must  be  opened  by  sharp  disscc- 
tion  and  the  region  of  the  f racture  frechj  exposed.  Kothing  is  to  be  gained  by 
fimall  or  even  medium-sized  ineiaions.  The  ends  of  the  fragnients  in  the  long 
bones  shonld  be  freerl  snffieientlv,  a  Lanibotte  claiop  placcd  npon  each  frag- 
ment, and  by  traetion  in  opposite  directioiis  upon  the  handlcs  of  tlu*se  chunpg, 
the  bone  shonld  he  manipulated  into  apposition  and  so  adjnsted  that  the  frac- 
tnred  ends  fit  perfeetlv,  Loose  fragments  shi»ii!d  he  n^phieed  in  their  appro- 
priate  situation  or  removed,  as  the  situation  deniands.  \Vhen  the  ends  have 
been  correctlv  apposed,  a  clamp^Lambotte — shonld  l)e  clamped  across  the 
line  of  f  racture  to  hold  the  hroken  ends  in  position. 

FIXATION  OF  THE  REDUCED  FRACTURE  IN  THE  SIIAFT  OF  A  LONG  BONE. 
— While  fixation  of  the  rednced  fractiire  niav  be  accompli.shed  hy  a  hirge  iium- 
ber  of  methodsj  in  my  own  experieiiee  a  plate  of  the  type  described  by  Lane  or 
Lambotte  bas  heeTi  the  most  satiafactory.  The  plate  shonld  be  stiflicicntlv  long, 
too  long  rather  than  too  short,  and  .shonld  cootain  stiiiicient  scrcw  holes  to  make 
the  atrain  upon  the  individual  8erew  comparatively  slight.  The  distance  be- 
tween  the  8crew  holes  nearent  to  the  line  of  fracture  should  be  such  as  to  avoid 
the  ent ranče  of  the  8crew  into  the  line  of  fracture. 

A  Buitable  plate  having  been  chosen,  the  jaw8  of  the  clamp  across  the  line 

*For  instminentt  describeci  in   text   see  Armamentarium. 
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TERKAi.  Bone  Plate  in  Compounu 

FrACTURE    OF    TlHIA     AND     FiBULA. 

Notice  the  tong  6crewB  in  the  tibia 
fixed  by  the  bar  A  outaide  the  skin. 
Dresguiga  are  placed  about  tho 
woaiic!  and  a  nioulded  plaater  aplint 
B  rnoulded  a!onx  the  Jeg  &a  showii 
in  the  drawirig.  Sterile  roHa  are  then 
wourid  itljout  the  leg  and  tho  whole 
droasiriK  fixcd  by  mu  al  in  roller  ban- 
dage«,  R*?dressing  niay  then  be  done 
withoul  disturbing  the  poaterior 
»plint. 
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of  fractnre  are  tempnrarilv  relcased,  the  plate  inserted  aiifl  so  adjusted  that  its 
center  is  opposite  tlio  line  of  fracture  with  its  loiig  axis  parallel  to  the  long  axis 
of  the  bone,  and  the  clamp  again  locked  so  that  the  plate  is  firmly  held  against 
tho  bone* 

Dri  11  holes  slightlj  smaller  than  the  serews  to  he  used  should  then  be  made 
in  the  bone  through  the  screw  holes  in  the  plate,  and  the  screw9  farthest  from 

the  line  of  fractnre  dri  ven  home.  Tn  snccea- 
81  on,  the  same  proeess  is  repeated,  the  screws 
proximaI  to  the  fracture  line  heing  the  last  to 
be  driven  into  place.  Whcn  theae  are  &et,  the 
elanips  are  removed,  the  tissnes  dried  with 
pada  on  holders,  any  bleeding  points  ligated 
and  the  tissues  cloaed  in  lajera — the  skin 
looselv  sil  tn  red  with  silkworm  gut. 

DRAINAGK — \Vhile  drainage  is  not  ueces- 
sarv  in  the  snperficial  hones,  it  is  m  v  own 
practice  to  plače  half  of  a  aplit  rubber  tube  at  fl 
eaoh  angle  of  the  wonnd  in  eases  iii  which  the 
bone  is  deeplv  situated  and  eovered  by  thick 
mnseles.  These  drains  should  be  inserted  be- 
fore  anv  of  the  tissues  aro  closed^  and  not 
poked  throngh  an  apertiire  in  the  skin  when  _^ 
the  operation  is  completed.  H 

The  pur  pose  of  thia  drainage  is  to  a!low 
the  fliiid  eontents  of  the  exiidate  to  escape  and 
to  allow  for  a  more  rapid  deposit  of  the  fibrin 
rather  than  as  a  preventive  to  infection.  In 
snpcrfieial  bones,  loose  snturing  of  the  skin 
pcrinits  a  ready  outlet  for  the  serons  exudate, 
hence  drainage  by  anv  foreigu  material  is 
snperflnous. 

These  drains  may  be  left  in  plače  nntil  the 
first  dreasing^  the  tirne  of  which  ranst  be  gov- 
erned  by  the  amonnt  of  the  exndate,  the  odor 
of  the  dressing,  the  temperature  of  the  pa* 
tient,  etc.  lT9ually  the  first  dressing  may  be 
postponed  to  the  seventh  or  eighth  dav  post- 
operative,  at  which  tirne  the  atitehes  and  the 
drain  niay  he  remnved  and  a  dressing  reap- 
plied.  No  attempt  to  replace  the  drains  along 
the  drainage  tract  should  he  made.  The  tract  will  remain  open  snfficientlv 
long  and  heal  by  scab  fonnation  vvithout  anv  further  interference, 

OTHEB      METHODS      OP      FIXATION      OF      FRAGMENTS.— ExTERNAL   BoNE 

Clamp. — Introduced  by  Parkhill  (12),  this  method  has,  as  its  most  ardent  ad- 
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vocates,  Freeman  (7)  and  Lambotte  (10).  The  exposiire  of  the  line  of  frac- 
ture  is  made  as  above  and  the  fracture  reduced.  The  long  screws  are  driveii 
into  drill  holes  in  the  Ikuic  above  the  line  of  fracture  so  tliat  thev  run  parallet 
to  the  long  axis  of  the  bone.  The  projectiug  ends  of  these  screw9  aro  then  lixed 
in  the  extemal  clatiip  outsido  the  skin,  and  the  fraetured  ends  thus  held  firnilj 
in  apposition. 

The  extemal  clamp  of  Lambotte  is  so  construeted  that  adjiistment  of  tho 
screw8  may  be  made  after  thev  aro  clampeJ  to  the  outer  bar  of  the  external 
clatnpf  and,  while  it  is  more  complicated,  allows  for  more  adjiistment  thau  that 
of  Freemaii*  After  the  fraeture  is  aolidj  tho  screws  are  rcmoved  and  no  for- 
eign  material  is  left  in  contact  with  the  l>one. 

The  elamp  is  espeeiallv  eificacious  in  the  treatment  of  compooind  fractnre 
in  that  the  screw9  mav  hc  placed  at  a  distance  from  the  line  of  fractnre  and  no 
foreign  material  is  placed  io  the  wound  acnms  tlie  line  of  fractnre. 

FiXATioN  BY  Absorbable  or  Nox-absorbable  LioATrRE  Material. — Ex- 
cept  in  \videly  isolated  instanees,  this  form  of  fixation  of  the- f ragmcnts  is  of 
little  value»  despite  tho  constant  repetition  of  its  valiie  h  v  the  pnblication  of 
reduction  and  wiring  opcrations.  It  is  not  iufrequent  to  see  **the  result  after 
wiring"  illustrations,  with  the  wire  broken,  bnt  the  fragments  in  fair  position, 
or  with  the  wire  too  loose  to  l>e  of  service,  vet  with  the  fragments  in  position, 
ali  of  which  means  that  the  fragments  \vould  have  remained  reduced  without  the 
aasifltance  of  the  wirc. 

The  varieties  of  wire  recommended  are  numerous:  silver,  eopper,  phosphor 
bronze,  galvanized  iron  wirc  and  tvvisted  stecl  cable.  To  this  non-absorbable  list 
one  niight  add  silk,  linen,  silkvvorm-gnt,  etc. 

Personallv^  I  ean  see  no  use  for  anv  of  these  tvpes  of  non-absorhable  ligature 
niateria),  not  bceause  of  their  non-disappearance  bj  the  aetion  of  tissuc  absorp* 
tion,  hut  becaiise  thev  ofTer  so  little  in  the  way  of  proper  fixation,  certainlv  no 
more  tlian  is  offered  hv  stout  catg^it  or  kangaroo  tendon  in  the  cases  to  \vhich 
this  type  of  fixation  is  suitable. 

Hence  I  prefer  to  use  kangaroo  tendon,  chromicized  or  plain,  or  catgut  in 
tho  order  mentioned  for  the  fixation  of  fracture  of  the  patella,  olecranon,  long 
oblique  fractures  in  srna  11  hones,  some  tvpes  of  obHque  fraeturcs  in  large  bones, 
and  in  the  fixation  of  separatcd  apoplivses. 

FiXATiON  by  Nails  AND  ScKEws. — Tnhevcles,  apophvses,  tnbcrosities, 
trochanters,  etc.,  mav  be  nailcd  or  8erewcd  to  bone  from  whieh  they  have  heeti 
fraetured*  For  this  purpose  a  wood  screw  threaded  to  the  head  i  a  preferable  to 
ftiij  tjpe  of  nail  Sere\vs  of  ivorv  or  bone  have  a  theoretical  value  in  that  thev 
>rbable  after  a  long  time,  Practicallj  thev  are  foreign  hodies  dnring  the 
period  that  the  metal  m*re\v  aets  a8  one  and  any  typo  mav  ha%^o  to  bo 

aoved. 

Ft^ATioN  BY  Rtatles — ReiiKDE  OR  Lambotte  Aorafes. — This  type  of 
fization  mav  be  used  to  a«  I  j  ust  a  fragment  to  the  m  a  in  portitin  of  the  bone  either 
above  or  in  conjunction  with  some  other  type  of  fixation. 
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Intramedullart  Splints* — -The  advantages  urged  for  this  raethod  are 
(Oraves,  8} :  1,  It  caii  he  easily  and  quickly  perfonned.  2.  Reqiiire8  a  smaller 
ineision  and  less  exposure  (injiiry)  of  the  soft  parts.     3.  Involves  a  minimum 


Fi«.  3.^Mt3TH01»  €W  FtatATioN.  A— Fraoturo  f»f  humorus.  Fiiation  by  bolt  and  nutr  B — bone  ataple 
(8«hed!o  iype);  C — metal  barscrew  boH  ant!  nut«  (afJ-er  Larnbotte) ;  D — Lambotto  acrcw  bolt  and 
nut;  E — fixatbn  of  Y  fractiirc?s  of  upp<?r  eiid  of  tibia  by  acpew  and  staples;  F— fijution  of  fracture  of 
nock  of  femiir  by  acrowa;  G^ — fijtation  of  condyle  by  B€rew. 

injiirj  to  tlie  periostenm.  4,  Adjiists  the  broken  bone  in  the  correct  position. 
5.  Al!ow9  far  slight  movements  betwe€n  tlie  fragmenta,  is  beneficial  for  rapid 
union,    G.  Makes  the  iise  of  extenial  splinta  unneceasarj. 

After  the  operation  this  renders  possiblo  the  iise  of  massage  paasive  move- 
ments  as  sooo  as  tho  wound  is  hcaled.     Phillips  (13)  suggests  an  autogenous 
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intramedullarj  bone  splint  as  a  routinc  fixatioii  for  fractures,  and  givea  his 
armanientarium, 

The  materials  siiggestcd  for  this  piirpose  are  niagneaium  tiibes,  ivorj  pegs, 
bone  pc*gs,  freslilv  c<x»ked  (iMiiled )  iKnies,  and  bone  graf  ta  rcnioved  froin  thc 
individual.  In  one  čase,  Harttej  {\y)  used  the  freslilv  boiled  tibia  of  a  chicken 
for  this  pnrpn.se  in  fraetnre  of  the  fenuir. 

In  recent  fractures  this  method,  despite  the  conteutions  of  ita  sponsors,  has 
little  to  conimenj  it  because  of  its  insufficient  support  at  the  line  of  fraetnre. 
The  necessary  injurv  to  the  mednllary  ciivltj  far  outweigh8  any  theoretical 
advantage  to  be  gained  froni  tlie  sniatler  skin  incision. 

It  haSj  however,  a  distinct  field  in  the  treatment  of  metacarpal  and  phalan- 

geal  fractures,  in  which  the  deformity  may  tend  to  marked  f nnctional  distnrb- 

,  EBce  if  nncorreetedj  and  in  certain  fraeturea  of  the  radiua.    For  this  latter  pur- 

^pose  I  prefer  the  use  of  an  antogenons  graft  removed  from  the  tihia  and  inserted 

into  the  niedullary  eavity  as  a  do\vel  pin.     (For  further  use  of  this  method  8ce 

Treatment  of  Fnnnited  Fractnres/) 

Baiigers  of  Operation  npon  FractTires* — Tho  eonstitntional  faetora  are  to  be 
found  nnder  the  dangers  of  operations  in  general,  and  do  not  differ  from  those 
dangers  in  the  field  of  8iirgery. 

Loeallv  the  danger  in  the  open  operation  npon  a  hroken  ho  ne  lies  chieflv  in 
the  danger  of  infection.  Despite  the  eiithusia&ra  of  the  advocatcs  of  the  open 
treatnient,  the  danger  of  infection  is  a  real  one  and  is  not  to  be  despised.  In- 
fection niay  occnr  (a)  by  the  direet  introdnction  of  micro-organisms  into  the 
Wound;  or  (b)  by  the  deposition  of  bactcria  from  the  hlood  stream  into  the 
locms  minoria  resistentise  formed  by  the  operation.  In  the  lowering  of  the 
general  bodv  resistancc  by  the  operation  ^  wlien  a  general  ancsthetic  has  been 
used,  a  further  canse  for  infevtion  by  the  hlood  may  arise. 

(A)  DIRECT  INFECTION. --Direet  infection  shonld  and  can  be  prevented  by 
the  adhercnce  to  a  rigid  aac^ptie  technic.  An  indifferent  teehnic  may  eaiise  no 
troiible  in  the  abdomeu,  whereas  the  same  technie  in  bone  wonld  he  fatal. 
Instrnments,  ete.,  shonld  eome  freshly  boiled  to  the  operation  and  only  cool 
enough  to  [>ennit  handling,  Skin  contact  with  anything  which  enters  the  wound 
shonld  l>e  rigidly  avoidecL    Rul>ber  glovcs  are  svnonvmous  with  a  snceessfnl  out- 

'  come.  No  fingt^rs  shonld  enter  the  \vonnd  \vith  tlie  exeeption  of  thc  operator'«, 
and  his  onIy  when  ab8olntely  reqnired,  Ligatnre  and  sntiire  material,  platea, 
8erew8,  etc.,  shonld  be  kept  from  contact  with  air,  etc*,  except  dnring  the  period 
of  their  immcdiate  lise. 

(B)  INDTRECT  INFECTION, — Indirect  infection  is  more  difficnlt  to  giiard 
Against  and  is  a  factor  of  no  nieaii  importance,  Any  infccted  abrasion  on  the 
body,  tonsillitis,  gastro-intestinal  disorders,  etc,  may  ha  ve  tremendons  poten* 
tial  possihilities  for  eviL 

The  onlv  fatal  cnm  m  niv  own  expericnce  was  dno  to  a  eolon  hacillna  infec- 
tion whieb  tben*  is  everv  reason  to  V>olieve  re^nltcil  from  an  intercnrrent  eolitia, 
the  eolitis  beini»:  the  sonrce  of  the  blood  invasiou  bv  the  eolon  baclllns  and  the 
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depositioii  of  tli  is  organism  about  tbe  fraotured  area*  This  tvpe  of  infec* 
tioii  teuds  to  appear  later  than  that  due  to  the  direet  iofection  of  the  woiind, 
aiid  in  tiie  fatal  čase  mentioned  appeared  on  the  twenty-fourth  dav  after  the 
openitioii- 

Causes  of  Pailure* — Tbe  o{3eratioii  maj  fail  bv  reason  of : 

1.  Inabilitv  to  briug  aboiit  reduetioii — a  verv  rare  caiise. 

2,  InfectioTi,  with  its  eonsequeiit  ostcomvelitis,  celliilitis,  etc. 
3*     Faihirc  to  bring  and  keep  the  bone  eods  in  contftct. 

4.  Tf  plates  are  used.  The  use  of  a  plate  which  is  too  short  or  one  in  wliich 
tbe  sere\v«  enter  tlie  fraetnre  line.  An  iniproperlv  plaeod  plate  will  become 
loose  auil  ean&c  suliieient  delaj  in  nnion  to  be  considered  a  faiinre. 

5.  Fail  ure  of  union,  etc.,  due  to  intercurreut  conditions  (sjphilia,  malaria, 
nepbritiH,  ete,), 

Complications^ — The  complications  are: 

1.  Thoso  due  to  the  operation,  namelv,  infeetion  and  fat  embolism. 

2.  Tbose  due  to  delav  in  union  or  nonninion  of  tbe  bones. 

3.  Intereurrent  eonditions:    pneumonia,  deliriuin  tremens,  etc, 

4.  Those  dne  to  tbo  rctention  of  apparatus — gangrene,  Volkman'8  iscbemic 
paralvsisj  nlceration  o  ver  boiiy  points  dne  to  pressnre. 


RETENTION  OF  THE  FRACTTJIIED  AREA  AFTER  OPEN  OPERATIOK 


Some  form  of  external  splint  ia  es^ential  after  the  open  operation,  wbicb  bas 
as  its  excnse  the  more  definitc  and  correct  anatomical  replacement  of  the  broken 
bones,  and  in  no  wise  sbonid  give  rise  to  the  idea  tbat  open  operation  can  or 
sbould  dinpeni^e  witb  an  external  apparatus. 

\Vhatever  the  fomi  of  retentive  contrivancej  it  should  be  stable,  easilj  re- 
moved  and  rcplaced,  and  readilv  proeurablc. 

For  retention,  I  lielieve  and  bave  fonnd  froni  expcrienfc  that  tbe  moulded 
plaster  aplints  of  Stinison  (  U))  compiv  conipletelj  witb  tbe  conditions  above 
ennmerated.  Ali  that  is  iieeded  is  tbe  ordinarv  roller  plaster  bandage  and  in- 
gennitv  eiiouiijb  to  make  a  splint  auitable  to  tbe  region  to  whicli  it  is  to  be  ap- 
plied.  (Furtber  comment  upon  tbis  tjpe  of  fixatiou  will  be  fonnd  iindcr  the 
various  regions.) 

Circnlar  plaster  need  onlv  be  mentioned  to  be  condemned.  Tt  bas  no 
good  ipialities  and  nianv  bad  ones,  espeeiallv  the  diffienitj  of  renioval  and 
renevval. 

lTwhanioal  splints  of  steel^  etc.,  aro  too  expensive  and  too  difficult  to  obtain, 
altbongb  tlicv  mav  in  nianv  eascs  fill  ali  tbe  above  req\iirements  (scc  Feraur, 
page2n:j). 

Wooden  splints,  plastic  splints  of  felt,  papier  madio,  cellnloidj  etc,  bave  in 
my  experience  no  fielil  of  nsefulness  whcn  plaster-of-Paris  and  a  bandage  aro 
accessible. 
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^V  AFTER-TKEATMENT 

Massage. — Massage  should  be  begim  as  soon  as  the  wouiid  of  the  operation 
bas  healed  or,  empiricallv,  at  the  beginning  of  the  third  \veek  after  the  opera- 
tion, and  to  be  effeetive  it  luiist  be  more  than  the  nibbin^  of  au  iiiitrained  at- 
tendaiit.     It  shnutd  c<>nsii^t  iii  proper  manipuhitioii  bv  a  fraiiied  masseur. 

Baking  by  the  Hot  Air  Method  (Bier  or  Sprane). — Uakhig  by  the  bot-air 
metbod  is  especiallv  vahinble  for  fraetures  about  the  joints  and  for  the  joints 
which  bave  becn  imniobilized  hy  the  retentioii  apparatiis.  Tbis  essential  feature 
of  tbe  after-treatinent  slioiild  be  begun  siniultaneouslj  with  the  massage,  anJ  in 
noj  own  experi€nce  bas  been  more  satisfactorjr  when  it  immediately  preeedes  the 
massage* 

The  part  should  be  exposed  to  the  hot  air  at  a  temperature  of  160°  to  200° 
P,  far  1/^  hour,  and  then  aHowcd  to  remain  in  the  hot  air  chamber  iiiitil  the 
temperature  of  that  chamber  haa  fallen  to  norma]. 

HydrDtherapy, — Ilvperemia  may  bo  iiiduced  by  hot  applications,  i.  e,  by  hot 
towels  wrimg  out  and  placed  upon  the  part.  While  of  considerahle  benefit,  it  is 
not  as  efficient  as  the  snperheated  drj  air  and  shonld  onlv  be  used  \vhen  the 
other  method  cannot  be  used.  In  fractures  about  the  hip  joint,  the  hot  miz  bath 
is  readily  appHeable  and  ia  very  satisfaetory. 

Extenial  Applications. — The  extertial  application  of  various  liniments  bas 
littlo  or  110  field  of  usefnlness,  except  the  psvchical  effeet  upon  t  ho  ]iatient. 
When  one  cannot  escape  tlic  use  of  an  external  applieation,  a  combination  of 
metbjl  saliejlate  and  camphorated  oil  in  eqiial  proportions  serves  aH  practical 
pnrposes  witboiit  any  danger  to  the  skin,  unless  too  vigorons!y  nihbed  during  it3 
application. 

COMPOUND  FRACTtniES    (OPEN  FEACTUEES) 


CLitSSIFICATION 

Conipound  fractures  fall  into  3  groups: 

A*  Fractures  Produced  by  lEdirect  Violenoe,  in  Wliich  the  Penetration  of  the 
Skin  Occnrs  from  Withiii  Outward.^With  the  praetieal  treatineiit  of  the  mod- 
em era,  t  h  is  tvpe  mav  be  considered  undcr  the  same  headiiig  with  simple  frac- 
tureSj  onlv  ditfering  from  them  in  tbe  precaution  necessarv  for  cleansing  and 
keeping  eleaii  tlie  skin  %vound.  The  iiidications  for  operation  and  its  details  are 
so  similar  to  those  deaeribed  for  simple  fractnrcs  that  further  detail  seenin 
superfluous. 

B*  Fractnres  Dne  to  Birect  Violence,^ — In  tbis  form,  the  lesions  vary  from 
a  siinple  eontnsed  or  L^ieerated  womid  in  tbe  soft  parts  w]iich  leads  to  an  ordi- 
nary  line  of  fracturo  in  the  bone,  to  extcnsive  crushing  k^sions  which  devitalize 
the  whole  area  injnred  and  destroy  the  circulation  in  the  part  bejond  the  injury, 
Ititemiediate  forms  of  manv  tvpes  exi8t.     The  essential  feature  of  tliis  tvpe  of 
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iDJurv  is  thc  loaion  of  thc  soft  parts  and  the  rule  of  the  bone  is  of  secondarv 
importance  exeept  that  woiuidfl  of  this  tjpe,  wliieh  in  vol  ve  the  bone,  are  much 
more  liable  to  infection  than  are  wounds  of  a  similar  character  which  only  in- 
volve  the  soft  parts, 

The  tirst  step  before  proceeding  to  an  operation  is  the  determination  of  the 
presenee  or  ab^ence  of  circnlation  in  the  part  distal  to  the  injurj.  In  doing  this, 
great  eare  must  be  used  to  differeatiate  betvveeii  actual  loss  of  circnlation  due  to 
destnietion  of  the  vessels  at  tlie  site  of  the  injorv  and  obstruetioii  to  the  circn- 
lation by  coinprcssion  of  the  vessels  by  the  exiidate  or  a  bone  fragment.  It  will 
be  obvious  that  eertain  cases  require  amputation  (see  Vol.  II,  (-"^bap.  VI  for 
details  and  methods  of  anipntating).  When  donht  exists  it  is  advisable  to  thor- 
oiighlj  clean  the  \vonnd  (the  details  of  wonnd  preparation  will  be  ennnierated 
below),  remove  ali  foreign  material,  loose  bone  fraginents,  ete,,  c^^rrcct  grosa 
bone  displaeenient,  cut  out  fraved  and  laeerated  tissne  which  seems  nnlikelv  to 
survive  and  provide  easj  and  eflieient  drainage  by  long  ineision  through  the 
upper  margin  of  the  lacerated  tissne  into  the  proxiniat  normal  tissue.  The 
bones  shoidd  be  manipulated  into  apposition  and  the  wound  Icft  \vidc  open 
without  the  introdiiction  of  any  foreign  material,  dressed  witb  saline  sobition 
or  60  per  cent.  alcohol  and  placed  in  that  form  of  retention  apparatns  which  will 
permit  of  readj  access  to  the  woiind  withoiit  imdue  movement  of  the  bone  frag- 
menta in  the  injured  area. 

C.  rractures  in  Which  the  Injurj  Opens  a  Jaint  or  in  Wliioh  tbe  Line  of 
rractEre  Enters  a  Joint*— The  dauger  in  this  tjpe  ia  twofold:  First,  infection; 
and  second,  interference  with  fnnction  at  the  joint,  which  may  result  in  com- 
plete  ankylosis» 

This  type  represents  an  exception  to  the  rule  in  that,  unle^s  there  are  abso- 
lute  contra-indioations  to  the  contrary— shock,  collapse,  etc, — operation  should 
be  proceedcd  with  at  once. 

llnder  a  rigid  preparation  with  iodin,  the  site  of  the  fractnre  shonld  be 
tboroughlv  exposed,  the  wonnd  freely  flusbed  with  saline  solntion  and  the  dis- 
placement  correoted,  The  joint,  if  opened  by  the  wonnd,  shonid  likewise  be 
washed  on  t  with  salt  solntion,  provision  being  rnade  for  drainage  fruni  its  lowest 
leve!  by  a  rnbber  gutter  ( rnbl)er  tube  cut  in  half  in  its  long  axi8)  inaerted  s> 
that  it  extends  down  to  the  joint  tear  of  ineision,  but  does  no(  enter  the  joint 
proper. 

For  the  maintenance  of  the  correeted  deformitj,  one  mnst  depend  first  upon 
an  external  snpport,  or  when  this  seeins  likelv  to  be  unsatisfactorv,  npon  some 
type  of  abaorbable  ligatnre  material  for  \vhieh  purpose  I  prefer  strong  plain 
catgnt  double,  so  applied  in  the  given  čase  as  to  hold  the  bones  approximatetl 
long  enough  to  allow  the  application  of  an  external  dressing  wbich  mnst  be  the 
main  snpport  in  any  event. 

Any  tvpe  of  metal  snpport  or  the  introduction  of  any  foreign  material  into 
the  raedullarj  cavitv  is,  in  my  opinion,  dangerous,  and  bence  contra-indicated, 
nnless  the  reduction  cannot  be  maintained  bv  any  other  method. 
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Wliile  no  defiiiite  plan  of  procedure  can  be  outlincd  to  fit  this  tjpCj  tlie  above 
18  prabably  the  best  plan  of  procedure  for  most  cases — the  exceptions  ranging 
from  C4is<?8  in  whieh  a  small  spicule  alone  is  compounded,  vvbich  mav  receive 
the  treatiueiit  allotted  to  group  A,  to  severe  crushing  injuries  in  which  tlie  re- 
moval  of  the  bone  and  wide  open  dressing  offer  the  best  prognosis  for  saving  the 
limb. 

PBEPABATION    OF    THE    WOtrND    IN    COMPOUND    FEACTtJBB 

First  Aid* — l^siiallv  the  treatmeiit  first  given  to  a  compound  fracturc  deter* 
mineš  its  outcome.  Meddlesome  interfereuee  uuder  iniproper  aurroundinga 
means  infection  almost  invariablj*  Unlesa  rapid  uncontrollable  hcniorrhage 
eatists,  there  is  no  indication  for  imniediate  treatmeiit  at  the  site  of  the  injiiry. 
Ali  compound  fraetiires  sbould  ha  ve  the  clothing  ciit  away  from  the  iujured 
area,  the  skin,  region  of  the  bone  and  any  projeeting  bone  eovcred  with  tincttiro 
of  iodin,  enveloped  in  a  copious  drv  dressing  (or  95  per  cent.  alcohol  dressing) 
and  splinted*  and  the  patient  should  be  transported  to  a  phice  suitahle 
for  fnrther  treatment.  Wheu  the  patient  bas  been  placod  imder  suitable 
gUrroundiDgs,  an  anesthetic  (gas,  oKjgeu  or  ether)  shoiild  be  given,  and 
the  sVin  shonld  be  wiped  with  ether,  benzin,  turpentine  and  alcohol,  again 
painted  with  iodin,  the  end  of  the  bone  cleaned,  if  necessarv,  by  saline  irri- 
gation^  and  the  bone  end  replaced  in  contaot  with  the  other  fragment  by 
manipulation  entirelv  from  withont.  Ko  fingers,  probes,  etc.,  should  be 
poked  into  the  woimd.  In  deep-seiited  bones  and  in  cases  in  which  com- 
plete  reduction  is  not  (»l>taiiied  by  this  means,  the  fractiire  should  be  freely 
exposed  by  open  operation. 

If  rediietiou  can  be  maintaiued  withoiit  anv  further  support  at  the  line  of 
fractnre,  none  will  l>e  needed.  In  certain  tvpes  plaiu  catgiit  will  niaintain 
apposition  snfficient  to  allow  for  the  application  of  the  external  fixation.  When 
this  is  not  likely  to  bo  sufRcient,  the  external  clamp  before  dcscribed  becomos 
uscful. 

After  the  rednction  and  neoe8sary  fixation,  tho  wound  should  be  looaelv 
«utnred  and  closed  \vithniit  drainage.  Čare  should  be  taken  to  avoid  strangnla- 
tion  of  the  tissues  bv  too  tight  suturing  and  great  čare  shnuld  lic  taken  not  to 
eause  constrietion  of  the  limb  bv  too  tight  dressing. 

In  the  compound  fraetnres  by  direct  violcnce  the  wound  should  be  opened 
freely,  ali  forei^n  material  reraoveJ  l>y  saline  irrigation,  the  bone  fragmenta 
approximated  and  fixed  aa  above.  The  wound  should  be  left  Avide  open,  any 
dependent  pockets  drained  by  split  nibber  tubes  plaeed  in  appropriatc  counter 
openings  and  the  wound  dressed  \vith  saline  sohition.  Tn  cases  in  which  much 
foT^ign  mat-erial  has  been  found  or  in  whieli  there  is  a  large  amount  of  miiscle 
laccration,  from  5  to  15  c.  c.  of  a  solution  potu  posod  of  iodin  1,  potasaium  lodid 
2^  guaiaeol  5,  glvcerin  ti>  1 00,  uiav  be  poured  into  the  wound  to  increase  the 
tiasne  reaction  and  at  the  same  tirno  to  inhibit  the  infection  of  the  devitalized 
tiaacaee*     The  increascd  exudative  reactiou  thua  produced  will  also  act  as  an 
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auto-irrigation  and  wash  out  from  the  wouiid  ftny  movabk  partieles  of  foreigu 
material  too  small  to  be  removed  otherwi9e. 
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DELAYED  UNIOK,  FIBROUS  UKION,  NON-UNION,  PSEUDO-ARTHROSIS 

Delayed  Union,  ^ — When  tho  ends  of  thc  bone  are  in  eorrect  apposition,  delay 
in  union  should  not  be  treated  by  active  siirgical  int^rferenee  iintil  it  has  been 
provon  bj  X-ray  negatives  tliat  bone  wil]  not  bridgc  tlie  fractnre  gap.  Sjsteraic 
eaohcetie  disoases  slioiild  reeeive  tlieir  proper  treatnient.  Loeallj,  raassage, 
paasive  h^pereniia,  *'perensaion*'  hvpcreniia  ]nay  bt?  rt^sortod  to,  with  almost  in- 
variable  siiccess,  except  in  those  cases  in  which  long-standing  infection  bas  de- 
strojed  or  so  altercd  tbe  bone  that  the  condition  becomes  a  failure  of  nnion. 

Fibroua  Ifnioii. — Fibroua  iinion  is  a  conimon  resiilt  in  sucli  bones  as  tbe 
olecranon  and  the  patelia  and  is  rare  in  the  long  bones.  Ita  treatnient  may  bo 
left  to  the  diseiission  of  non-nnion, 

Kon-union  and  Fsendo-arthrosis. — I^on-union  and  pseudo-arthrosia  include 
a  varying  gronp  of  eonditions  produced  by  infection,  the  interposition  of  soft 
parts,  improper  red  not  iona,  iniproper  iixation  by  metal  sntiires  or  flxation  ap- 
pliances,  the  interjjosition  of  bono  fraginents,  and  in  isolated  conditions  dne  to 
nutritional  distnrliancea  in  the  bone  fragmenta  (for  example,  fractnre  through 
the  neck  of  the  femur), 

Obvionslv  improper  rednctions  mav  be  eorrected  by  proper  rednction,  The 
interposition  of  soft  parts  shonld  be  recognizcd  earlv,  and  the  interposed  soft 
parts  reraoved  from  between  the  bone  ends  and  the  bonea  bronght  into  apposi- 
tion ;  interposed  bono  fragmenta  shonld  he  reecignized  and  removed  from  be- 
tween  the  bone  ends  and  tinally  no  metal  or  other  snpport  shonld  be  used  whidi 
does  not  keep  the  hroken  enda  in  intimate  contact ;  therefore,  the  treatment  con- 
sists  in  rceognizing  the  gap  between  the  bonea,  the  inetfieiencv  of  the  snpport 
used  and  conseqnently  the  removal  of  tbe  impropcrlv  placed  retcntion  appli- 
ances. 

When  aetnal  non-nnion  exist8  or  a  psendo-arthrosia  has  ocen r red  dne  to  tho 
formation  of  a  false  joint  hv  serons  degeneration  of  the  interposed  fibrons  tis- 
sne,  thc  bone  ends  shoidd  be  thoronghlv  freed,  ali  sear  tiasne  cnt  away  from  the 
ends  and  snfficient  bone  cnt  away  to  expose  the  mednllarv  canal  (the  en- 
dosteinn).  The  periostenm  shonld  then  be  reflected  from  tho  shaft  bv  a  longi- 
tndinal  incision  far  enough  to  reach  the  normal  bone  (procednre  applies  to  both 
fragments).  With  a  motor  8aw  a  groove  is  then  cnt  into  the  bone  about  %  in. 
wide  and  deepened  to  the  mednlla  with  its  slides  sloping  from  witliont  in.  (A 
gonge  or  ehisel  mav  be  nsed  for  this  pnrpose,  bnt  ia  not  aa  aatisfaetorv.)  Wben 
this  bed  is  aufticient!y  prepared,  a  bone  graft  is  taken  from  the  tibia  at  its  inner 
aapect  or  from  the  crest,  with  pcriostenm  attached  and  cnt  wedge'shaped  and 
approximately  large  enongh  to  fit  the  slot  apoken  of  above,  The  graft  should 
ha  ve  the  medulla  on  its  under  aurface.     The  graft  is  then  coiintersnnk  into  the 
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rwtoif  medulla  in  coiitiict  witli  medulla,  cortcx  witli  c(>rtex  nud  the  pcriosteiim 
fastened  to  tlie  relleeted  periostciim  and  eoft  parts  of  the  host  bone. 

To  cut  the  graft  properlj  a  motor  driven  aaw  is  esscntiaL  Personfllly,  the  Kenyon 
motor  saw,  with  sini^le  oircidar  8aw  blacie,  has  proven  the  most  sati8fat.'tory,  The 
double  8aw  blade  (Albce)*  while  it  ast^ures  a  graf  t  and  slot  of  equal  size,  does  not  allow 
the  edges  of  the  slot  or  the  p:raft  to  be  eut  alBntwise  and  does  not  nssiire  the  same 
degree  of  finnnesjs  m  the  phieiog:  of  the  graf  t  as  cati  be  obtaineti  by  wedKing  the  graf  t 
into  a  V-šhaped  slot.  The  i^raft  should  be  cut  heavy  enough  to  act  as  a  ri^^id  siipport 
I  and  preiised  home  into  the  slot  iii  firm  coniaet  with  the  host  bone*  If  it  should  tend 
to  ftlip  out,  two  or  three  loops  of  heavy  i>laiii  catgut  tied  arouud  the  whole  boue  a  t  each 
end  wiU  suffice  to  keep  it  in  place* 

SutnreSj  metal  or  bone  pins  paased  through  dri  11  holea  in  tlie  graf  t  are  nn- 
'Dece8aary  and  \veaken  the  graft*  Albee  bas  iiaed  bone  pega  fitted  to  drill  holes 
through  the  hoat  bone,  with  a  projecting  end  pressing  against  tbe  graft  to  hold 
it  in  plače. 

Intrainednllarv  splinta  o£  bone,  ivorv,  magnesium,  etc.»  ha  ve  a  field  of  iise- 
fulness  wheu  the  above  tjpe  cannot  be  applied.  The  dowel  pin  should  be  suffi- 
eientlv  large  to  fit  finnly  into  the  prepared  m€>dnllary  cavitv.  If  t.(xi  sniall  to 
prevent  ita  sHpping  into  one  cnd  or  tbe  other,  it  shonld  be  fastened  by  an  al> 
sorbablo  ligatiire  paased  throtigh  drill  holes  througli  the  host  bone  and  graft. 
The  method  is  e.specially  applieable  in  small  short  bonea,  and  in  fractnres  at  the 
lower  end  of  the  femur. 
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For  operative  treatinent  of  fraetiireš  of  the  sknll,  aee  Vol  II,  Chap,  VII; 
of  tlie  spine,  Vol.  III,  Chap.  XV  ;  of  the  bones  of  the  face,  Vol,  II,  Chap.  VIII. 
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FRACmJBES  or  BONES  OF  THE  NEC^  (OTHEE  THAN  VEETEBRA) 

Fraeture  of  the  hyoid  bone,  of  the  cartilages  of  the  larynx  and  of  the 
trachea  may  be  conaiderecl  together  inasmucb  as  the  operative  treatment  for 
the  whole  area  is  dependent  npon  t!ie  ccineident  obstrnction  to  respiration  in 
iujiiries  of  the  abne  lames  and  cartilagcs. 

Intnbation  by  a  fimi  rnbber  tnbe  or  by  one  of  the  ordinary  intnbation  tnbea 
fO'Dwyer)  inav  be  ^uffioient  m  niild  eascs.  Traeheotoniv  (see  Vnl.  III,  (^hap, 
VII I)  is,  however,  the  chief  method  of  procedure.  FolIowing  the  tracheotoniy, 
the  displacement  of  the  bone  or  cartilage  shonld  be  corrected  and  if  necessary 
held  in  position  by  absorbable  auturea  appropriate]y  passed  to  overcome  the  dis- 
placement 

FRAOTURES    OF    THE    SCAPITLA 

Fractnres  of  tbe  scapnia  as  a  rule  reqnire  no  operative  intervention. 
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FBACnrBES    OP    THE    CLAVICLE 

Recent  simple  fracturcs  as  a  rule  can  be  reduced  sufficientlj  withoiit  opera- 
tioii.  Ie  rarer  cases  the  defariiiitj  camiot  be  ovcrcome,  or  a  sharp  eiid  may  be 
caught  in  the  skiiij  and  in  these  casea  inider  local  intiltration  auestliesia  the 
f  racture  line  may  be  expo8ed  by  an  iucision  paral lel  to  the  lower  border  of  the 
clavicle,  tlie  2  fragments  caught  by  bone.  hmiks  and  approxiniated*  Xo  reten* 
tion  other  than  the  externa!  fixatiou  13  reqinred  unless  the  line  of  fractiire  is 
oblique,  when  fixation  by  absorbable  Hgatiire  or  an  intraniednllarv  aplint  may 
be  ref|uiretl  to  retain  the  refluction. 

Metal  splints  of  the  Laiie  tvpe  shoiikl  not  be  used  in  the  davicle, 

Compouud  fractnres  of  the  elaviele  should  be  treated  by  the  methods  enu- 
merated  under  Conipound  Fractures  in  general.  When  rednction  cannot  be 
Diaintained  by  appropriato  external  retention  apparatus,  the  Freeman  external 
bone  clamp  adapted  for  use  in  tlie  elaviele  Uiav  be  used. 

Operation  may  furthermoi*e  be  indicated  for  iujury  to  the  vessels  or  nerves 
in  f ractures  of  the  elaviele. 

\Vhen  a  projecting  end  of  bone  or  a  largo  irregiilar  callua  causes  diseom- 
fort,  the  projecting  end  of  the  callus  may  be  removed  and  the  bone  rounded  off 
by  a  rongeur  f  oreeps, 

rEAOTtJBEa  or  the  htmebus 

FraetTirea  of  the  Greater  Tuberositjr. — When  a  large  fragment  is  tom  off 
and  wiJely  separated  from  the  head  of  the  bone,  it  may  require  open  replace- 
mont.  Througli  an  anterior  ineision  between  the  deltoid  and  major  pectoral 
the  fractured  area  ia  exposed^  the  fragment  caught  and  replaced  in  contact  with 
the  shaft.  It  may  be  fastcned  in  position  by  a  sutnre  passed  through  the  bone 
and  around  the  tendon  of  the  infraspinatus,  or  by  a  snitable  8crew  or  nail»  and 
the  arm  placed  in  extreme  ontvvard  rotation  to  relax  the  pnll  of  the  externa] 
rotators. 

Dislocatioiis  of  the  Head  with  Practure. — The  lesiona  which  niav  reqnire 
operative  interference  at  the  upper  end  of  the  hnmerua  are: 

Fractnre  dislocations,  i.  e.  dislocations  of  the  head  with  fraeturc  through  the 
anatom  i  ca  1  neek,  the  epiphvseo-diaphTseal  junction  or  the  snrgieal  neek, 

Two  operative  procedurea  mav  be  fol]owed  for  theae  injuries,  namelv :  Re- 
moval  of  the  head  or  replacement  of  the  head  into  the  joint  and  its  fixation  to 
the  shaft. 

In  either  čase  the  most  satisfactorv  method  of  approach  lies  through  an  an- 
terior ineision  betwcen  the  deltoid  and  peetoralis  major,  By  this  route  the  frac- 
tured area  is  exposed  and  further  steps  to  be  undertaken  can  be  deterniined. 

The  head  mav  be  removed  or,  if  conditiona  aro  snitable,  the  anterior  snrface 
of  the  joint  eapsule  may  be  opened,  the  head  inaerted  and  f astened  to  the  shaft 
by  snitable  flcrew,  lx)ne  peg  or  nail. 
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■      In  elderlj  or  dehilifoted  incHvidiials^  rcmoviil  of  the  head  is  by  far  the 

Knipl^i'  and  safer  proi-edure.     Freqiieiitlv  the  head  maj  he  foimd  in  t!ie  axilla 

close  to  the  antcrior  torder  of  the  peetoralis  major,  and  it  niay  be  removed  bj 

an  incision  aloiig  the  anterior  axillary  fold  in  cases  which  do  not  warrant  a 

more  exteDsive  investigatioii. 

Wheu  the  fractnre  involvea  the  surgical  neck  \vith  dislocation  of  the  head, 

replaeeraent  of  the  head  mav  he  made  by  nse  of  the  ^IcEnriiev  hook,     The 

■nght-angled  prong:  of  tke  hook  is  inserted  iiito  a  hole  drilled  in  tlie  cortex  of  the 

|lpper  fragment,  the  head  dragged  do\vn  and  replueed  throngh  the  rent  in  the 

eapsiile  and  theii  the  f  ractured  en  da  approxiniated. 

The  further  details  resemble  those  for  the  fracturea  of  the  surgical  neck, 
and  mav  be  eonsidered  thore. 

FractEies  of  the  Surgical  Neck. — Open  operation  is  iiidicated  in  cases  with 
marked  comnunntioii  of  the  n{>per  fragment;  %vith  rutation  of  the  iipper  frag- 
ment which  cannot  ho  overeumc  bj  postaral  treatment ;  with  axillary  displaee- 
ment  of  the  upper  end  of  the  lower  fragment  which  cannot  be  overcome  bj  other 
methods ;  and  in  penetration  of  the  deltoid  by  the  upper  end  of  the  lower  frag- 
ment. 

The  best  metbod  of  approaeh  is  through  an  anterior  incision  between  the 
pectoralia  major  and  the  deltoid^  or  through  the  anterior  fibers  of  the  deltoid 
muscle.  After  the  fractnre  line  is  properlv  exposed,  the  existent  conditions  are 
treated  by  replacing  the  fractnred  cnds  in  contaet,  where  they  wiU  remain  with- 
out  further  fixation.  When  the  upper  end  ia  split  into  many  fragmenta,  thesc 
may  be  faatcned  together  by  8crews,  or  the  upper  fragmenta  may  be  removed 
and  the  external  rotators  and  the  snbseapidariii  reattached  to  the  shaft, 

The  wound  is  ch^sed  withont  drainage  and  the  arm  pnt  up  in  moulded  plas- 
ter  spHnts.  These  moulded  spllnts  are  2  in  numher,  a  poaterior  splint  which  be- 
gi ns  at  the  root  of  the  neck  and  passes  down  the  posterior  aspect  of  the  arm  to 
the  wri9t,  leaving  that  joint  free.  In  cases  rec[uiring  only  moderate  degrees  of 
abductioD  an  anterior  spliut  is  used.  This  begina  at  the  angle  of  the  opposite 
scapula,  passes  up  aerošs  the  neck  limb  of  the  posterior  splint,  capping  it,  and 
then  down  the  anterior  surface  of  the  arm  to  the  wrist,  leaving  tliat  joint  free. 

Tn  placing  these  splints  a  dressing  is  placed  over  the  woimd,  and  the  pos- 
&rior  splint  applied  and  bound  to  the  arm  in  the  region  of  the  wound  witli 
urile  gauzc  roUs, 

This  procedure  perraits  examination  of  the  \vonnd  without  the  removal  of 
the  posterior  splint,  and  is  espeeiollv  valuahle  when  no  type  of  internal  fixation 
has  been  used,  in  that  there  need  be  no  fear  of  displaeement  during  the  manipu- 
lation  coineident  to  the  dresaiug. 

If  a  wider  angle  of  abdnction  seems  necessarv,  the  anterior  splint  may  be 
replaced  by  a  thoracicohunieral  splint,  whicli  liegins  at  the  crest  of  the  ilium, 
passes  up  across  the  axina  in  a  wide  dome-like  curve  and  down  the  nnder  surface 
of  the  arm  to  the  clbovv*  With  this  the  arm  may  be  held  in  any  position  in- 
duding  that  directly  erect  along  the  head. 
17  ▲ 
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The  spHiits  are  baiidaged  iii  positioii  with  iiiusliii  baiiilages,  čare  being  taken 
to  avoiti  eirtnilar  coiiatrietion  of  thc  arni  by  tlic  bamlagcs. 

The  after-treatmcnt  ia  aimilar  to  that  for  fractiires  in  this  region;  massagft 
and  baking  (or  hjdrotherapv)  are  begmi  on  the  teiith  to  foiirteciith  day,  and 
passive  mavements  al  the  end  of  the  thiid  \veek,  avoiding  movcments  in  rotation 
uuti!  a  we€!k  later, 

FractTires  of  the  Shaft. — Operation  mav  be  indicated  for  long  obliqiie  or 
spiral  fructures,  for  iiijurj  to  or  inclusion  of  the  musciilospiral  ncrve  iu  the 
callus,  and  for  non-iinion. 

The  method  of  approaeh  varies  with  the  sitnation  of  the  fracttire,  but  is 
uauallj  made  on  the  on  ter  aspect  of  the  arm  and  should  be  U^ng  enongh  to  give 
free  access  to  the  line  of  fraetnrc. 

When  the  bone  is  exposed,  the  fractnred  surfaces  are  approximated  and 
claniped  together  bj  a  Lambotte  clarap.  The  broken  ends  mav  tlien  bc  hcid  in 
appoHition  hy  kangaroo  tendon  or  wirea  passed  abont  the  \Kme,  by  an  intra- 
inedullary  lK>ne  splint,  or  fastened  by  bolts,  or  a  Lane  plate.  ■ 

TIio  external  retention  splint  is  deacribed  above,  and  the  after-treatnient  ifl  ] 
that  given  above,  with  caution  as  to  its  use  too  early*  (The  writer  prefers  ^ 
iising  it  in  the  fifth  week — ^n8ually  30  day8,)  4| 

Fractures  at  Lower  End. — The  great  variation  in  trpe  of  the  fraetiires  at 
the  lower  end  of  thc  hiimerus  makea  dcseription  of  a  fixed  method  of  pr<xa*dure 
impoasible.  In  general,  rednction  nnder  an  anesthetic  with  an  X-ray  pieturc  of 
that  reduction  is  an  easential  faetor  in  detemiining  the  necessity  for  operation. 
Iraperfect  rediictions  iadicate  operative  intervention,  with  the  correct  replace- 
inent  of  the  fragmenta. 

The  method  of  approaeh  mav  be  by  an  external  incision  along  the  extemal 
8Hpracondylar  ridge,  eapecially  for  fraetures  of  the  externul  condvle,  and  for 
supracondvlar  fracturea,  over  the  internal  condvlar  ridge  for  the  internal 
epicondvle  and  condvle;  or  throngh  the  triceps  muscle,  splitting  the  fibers  of 
that  muscle  to  approaeh  the  f racture  line,  especiallj  in  T-  or  T-shaped  f ractnres 
which  extcnd  into  the  Joint* 

Internal  fixation  may  be  nnnecessarj,  or  one  may  require  any  of  the  several 
typeB  snggested  in  general  discusaion  on  fixation<  It  ia  beat  to  nse  that  form  of 
fixation  whieh  will  retain  the  reduction  most  perfectly*  Čare  shonld  be  taken 
to  keep  the  tixation  apparatus  oiit  of  the  oleeranon  fossa. 

Old  fractnres  at  the  elbow  which  give  poor  resulta  by  virtne  of  imperfect 
reduction  are  difficnlt  to  handle  because  of  the  large  anionnt  of  new  bone 
throw^  ont.  In  ehildren  the  fraginent  ahould  be  liberated,  thc  new  bone  com- 
pletely  removed  from  the  anterior  and  posterior  snrfaces  of  the  ahaft,  the  ole- 
eranon fossa^  cleaned  out,  and  the  arm  earried  forward  into  tlie  hyperfl€xed 
poaition.  Usnallv  this  will  suffice  to  bring  abont  a  satisfactorv  reduction.  If 
it  does  not,  the  lower  end  of  thc  npper  fragment  should  be  cut  to  fit  the  upper 
edge  of  the  lower  fragment,  and  the  bone-ends  approximated  and  the  arm  then 
hyperflexed.    As  a  rnlo,  no  internal  fixation  is  required. 
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In  adults  with  complieated  fractureSj  with  ankjlosis,  or  witJi  so  much 
limitation  in  niotioii  that  tlic  arra  is  uselesa,  the  most  aatisfactorj  expedient  coii- 
sists  in  an  arthroplastv  with  the  removal  of  the  niahinitcd  fragments  and  the 
rotmding  otf  of  the  lower  end  of  the  hiimerus  to  resenible  the  articiilar  snrface. 
The  free  edge  of  the  bone  is  then  covered  bv  a  fatty  fascial  tranaplant^  so  that 
aH  raw  bone  is  completely  covered.  The  woimd  is  now  closcd,  the  arm  piit  up 
in  flexion  in  a  moiilded  interual  plaster  splintj  with  mifficieiit  pressnre  a^^ainst 
tlie  lower  arm  to  keep  the  joint  snrfaces  apart.  The  resulting  fnnction  of  snch 
a  procedure  hjis  given  a  more  satisfactorv  arm  than  has  resulted  from  the  at- 
teinpted  reposition  of  the  fragmenta — a  verj  difficult  task^ — or  from  a  resection 
of  the  eIbow  joint 


rBACTITBES    OF    THE    BADmS    AMB    JTl^A 

Fractmres  of  the  Head  of  the  Eadiui.— Fractures  of  the  head  of  the  radiud 
reqnir©  operation  when  the  fracture  line  extenfla  into  the  upper  radio-ulnar 
articulation;  when  the  fragment  is  separated  from  the  remainder  of  the  head 
and  more  or  less  widely  displaeed ;  and  for  eomminutcd  fractures  of  the  head, 

Two  proc^edures  mav  be  undertaken :  Firat,  the  removal  of  the  head  through 
the  neek  with  elosure  of  the  orbieular  liganient,  and,  secondlv,  a  nmscle  flap 
over  the  raw  bone  of  the  neek;  or  the  removal  of  the  fragment  or  fragmenta 
alone.  This  latter  procedure  ia  onlv  advisable  in  the  second  type  mentioned 
aboTe* 

Complete  removal  by  the  method  mentioned  gives  a  functionallj  perfect  arm 
without  any  great  losa  of  motion. 

Fractures  of  the  Neek  of  the  Badiu**— Sopara tion  of  the  radial  epiphysia 
should  be  replaced  iu  children. 

In  fracturea  of  the  head  of  the  radiiis,  witb  long  linea  of  fracture  extending 
into  the  neek,  the  head  and  neek  ahould  be  removed,  čare  being  taken  to  pre- 
ficrve  the  attachmcnt  of  the  biceps* 

Ob]ique  fractures  of  the  neek  are  beat  treated  by  operation  with  suture  of  the 
fragraents  by  kangaroo  tendon. 

The  8teps  of  the  operation  are  as  follow8:  Incision  from  the  8upracondylar 
ridge,  through  the  cubital  fosaa,  with  retraction  of  the  brachioradialia  forvvard, 
expo8ure  of  the  head  of  the  radius  and  ita  removal  with  a  G  igli  saw  or  bone- 
cutting  forceps,  layer  closnre  of  the  wound  vtrithout  drainage,  arm  dressed  in 
flexed  position  in  full  supiuation, 

Fractures  of  the  Shaft  of  the  Badius. — Operation  is  indicated  for  fractures 
of  the  upper  and  lovrer  tbirda  of  the  radins  and  for  the  middle  third  if  reduction 
under  an  aneathetie  has  falled, 

The  operation  should  be  done  on  the  fifth  day  through  an  incisiou  along  the 
coiirse  of  the  radius,  splitting  tho  niuscles  along  the  intemiuscuhir  aeptnm  <lowri 
to  the  bone,  liberating  the  fragnients  and  fixing  by  appropriate  fixation— ab- 
eorbable  suture,  intramedullary  bone  dowel  or  steel  plate — as  the  condition 
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demands.  As  a  nile,  the  rotation  of  the  fragments  in  the  high  tvpe  will  require 
a  steel  plate  to  conip!etely  correct  the  deformitj.  El8ewhere  the  othcr  typea 
of  fixatirm  will  auffice,  except  in  rare  instances, 

Operation  for  GoUes'  rracture*^8kinner  (18)  gives  a  method  for  calculating 
the  pragiiosis  in  Colles'  fraoture.  lle  fdnnuUiteg  that  the  entire  stvloid  procesa 
of  the  radius  is  distal  to  a  line  which  is  drawn  through  the  tip  of  the  iilnar 

stjloid  at  ri^ht  angles  to  the  lonp- 
tudinal  axis  of  the  radiiis,  The 
function  at  the  wri8t  joint  depends 
upon  the  rednction  of  the  ]ower  end 
of  the  radius  to  bring  about  thia 
alignraent. 

Recent  Colles'  fractnre  needs  no 
operation  nnless  it  is  a  compound 
one;  bnt  in  old  cases  with  nncor- 
rected  deformitv,  in  \vhich  the  joint 
aurfaces  do  not  eonfomi  to  the  above 
mathematieal  adjnstment,  a  had  re- 
sult  funetionallj  is  likelj  and  an 
open  operation  shonld  be  rcsorted  to. 
The  line  of  fractnre  niay  be  ap- 
proached  by  a  dorsal  incision  ivith 
the  retractif>n  of  the  tbiinih  extensors 
toward  the  thnmb  side,  or  throngh  a 
lateral  inciaion  with  retraction  of  the 
thnmb  extensora  iilnarward, 

Through  the  first-naraed  incision 
the  fractnred  line  is  exposed  and  the 
fragnients  liberated  with  a  fine  osteo- 
tome  and  the  ends  freshened  if  need 
be.  Aecnrate  rephieement  ia  then 
brought  about  by  raising  the  lower  fragment  and  carrjing  the  hand  in  hjper- 
extension  until  the  posterior  edges  of  the  two  fragmenta  engage.  The  hand  is 
then  iiexed  and  carried  into  fuU  ulnar  tlexionj  the  woimd  closed  without  drain- 
age,  and  the  arm  put  up  in  moulded  plaater  spHnts,  leaving  the  fingers  free. 
Postnre  will  maiutain  tho  rednction  and  internal  fixation  is  snperrtuous, 

UDwi9e  operating  upon  old  Colles^  fracture  with  good  fnnetion,  for  the 
purpo&e  of  cosmetic  improvementj  should  be  undertakcn  with  considerable 
caution,  inasmuch  as  cosmetic  iraprovement  niay  be  obtained  at  the  expense  of 
function, 

Fractures  of  the  Olecranoii. — Operation  is  indieated  \vhen  there  is  separa* 
tion  of  the  fragments.    The  tirno  of  election  is  the  fifth  day  after  the  injurv, 

Throngh  a  longitudinal  inciHion  over  tlio  oleeranon  the  froeture  line  is  e.x- 
posed,  the  two  fragments  pulled  apart  by  bone  hooks,  and  the  joint  irrigated 
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with  norrnal  saline  imtil  aH  blood  is  removed.     Tbe  pcrioatetim  is  then  re- 

flected  from  the  lower  edge  suffi<*iently  to  pemiit  a  dril!'liolc  being  made  tlirougli 

the  iilna  below  the  line  of  fracture.     Throiigh  tliis  drill  hole  a  stout  kangaroo 

tendon  siitiire  is  passed,     The  inner  end  is  then  threaded  on  a  needle  and  the 

suture  passed  throiigh  the  triceps  faacia  and  tendon,  closo  to  the  tendinoua 

attachment  of  that  mnscle  to  the 

bone^  doHTi  to  the  drill  hole  open- 

Ing  on  the  onter  side  of  the  ulna, 

and  through  it  to  the  inner  side 

agam.     The  arm  is  then  brought 

into  full  extengioii  and  tlie  ligaturo 

tightened  and  tied  over  the  bone 

behind,    the   assistant    ineanwhilo 

preflsing  the  ligature  firnilv  against 

the  drill  holes  to  prevent  slipping 

during  the  procesa  of  tjing  the 

suture.     The  tom  fascial  expan- 

flion  19  then  cloaed  with  a  few  fine 

interrupted  chromic  giit  siitnres, 

and    the    wound    closed    withont 

drainage.     The  arm  is  pnt  up  in 

full  extengion  with  a  moiilded  en- 

terior  plaster  splint  from  the  axil- 

lary  fold  to  1  in.  above  the  stjdoid 

proeeas  of  the  radiiis. 

The  first  dressing  is  applied  in 
2  week8,  at  which  tirae  the  stitches 
are  removed.  Tha  ann  is  tben 
baked  and  massaged.  At  the  end 
of  the  fonrth  week — twenty-eighth 
to  thirtieth  day — passive  move- 
ments  in  flexion  are  beg^m  and  the 
»plint  removed  on  the  fortj-second 

dar,  after  whieh  period  movements  in  flexion  and  extension  aro  encotiraged. 
Full  \ise  of  t  ho  arm  shonid  tK^enr  in  from  10  to  12  weeka. 

Fractares  of  the  Shaft  of  the  Uliia, — Fracturcs  of  the  shaft  of  the  ulna 
rarely  reqiiiro  opcration.  Sbould  the  displaceraent  reqnire  it,  the  suhcntaneoua 
situation  of  the  bone  renders  tlio  operation  easj.  Compoiind  fracturea  of  the 
uloa  are  best  treated  hy  operation  with  replacement  of  the  fragmenta. 

FractureB  of  Both  Bonea  of  the  Forearm. — Fracturcs  of  both  bones  of  the 
forearm  rerjuirc  operation  wben  the  fraeturc  is  componnd,  wlien  there  ia  mnsclo 
or  faseia  betweeii  the  ends  of  the  rad  in  1  fragmeuts,  and  when  rcdiictioo  under 
an  anesthetie  or  by  traction  in  tho  auspended  poaition  does  not  bring  the  bones 
into  proper  alignment 


Fio,  5, — Fhac?ture  or  Both  Bones  of  FoBRAfiii.  Up- 
per  third — adult.  Drown  fmm  X-r»y  neRativo, 
N.  Y.  Hoapital.  A  Hhowš  frocluro  with  be»t  pOMSibl© 
roduction  ohtaiiiable  by  manipul»liun.  Not«  rota* 
tion  of  th«  radtal  fragmonts.  B  shovs  tho  same 
after  fiiation  by  ateel  plute  and  »cr©WB  in  the  radiua. 
Notja  Bnother  inethod  of  ooiitroHing  a  looae  frag- 
ment by  pluciug  it  uridcr  the  platcs. 
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In  children  operation  is  rarclj  reguircd  except  in  vcry  raro  instanccs. 
After  14,  operation  is  much  more  freqiiently  necessarv,  especiallj  so  in 
strong  muscular  adults.  In  the  later  jears  rediiction  ia 
rarelj  eomplete  (nsiiallj  about  20  per  cent.)  by  non- 
operative  methoda,  and  niav  be  considered  satisfactorj 
in  from  30  to  40  per  cent.  of  the  other  easea. 

Manj  factora  mnst  govern  the  indications  for  and 
against  open  procediirea  in  these  cases,  bnt,  other  things 
being  equalj  that  individiial  wliose  earning  capacitv 
depends  iipon  a  strong,  uaeful  arrn  will  obtain  tliat  arm 
more  siirelj  and  more  rapidlv  after  an  open  operatioo 
than  by  anj  other  means. 

Both  bones  ahould  be  exposed 
lij  lateral  incisions  over  each  bone, 
expo8ing  the  radius  first  on  the 
fifth  to  the  aeventh  day  after  the 
injury, 

The  type  of  fixation  may  be 
variable,  but  in  general  that  tjp^ 
whieh  keeps  the  broken  ends  in 
the  firmest  apposition  is  the  most 
successfiil  The  choice,  therefore, 
lies  between  the  steel  plate  and  the 
intramedullarv  dowel  of  bone— a  t 
least  for  the  radius.  In  high  frač- 
tiiree  or  in  fractures  above  the 
middle  of  that  bone,  the  plato  bas 
proven  the  more  satisfactorv.  In  those  lower  down  the 
choice  muat  depend  npon  the  indications,  alway9  bearing 
in  mind  that  fixation  is  the  thing  desired, 

The  uhia  in  manj  cases  will  require  no  fixation,  or 
maj  be  fastened  by  absorbable  suture,  intraraedullarj 
dowel,  or  plate  in  the  order  mentioned. 

The  wounds  are  closed  without  drainage,  the  arm  put 
np  in  the  position  mldwaj  bet\veen  pronation  and  supina- 
tion  in  a  moulded  splint,  which  paases  from  the  mid 
palmar  fold  of  the  hand  around  the  e]bow,  down  the  dor- 
sum  to  the  knuckles,  leaving  the  fingera  free.  The  arm 
should  be  suspended  for  48  hours  and  then  may  be  carried 
in  a  sling. 

The  after-treatment  comprises  massage   and  baking, 
especiallj  of  the  wri8t  and  elbow  joints,  in  the  fourth 
week.    Aetive  motion  of  the  fingers  should  be  encouraged  from  the  beginning. 
The  healing  proceas  ahould  be  atudied  bj  the  X-raj  and  the  tirne  of  the  re- 


FiG.  6.  —  Fracture  of 
Both  Bojjkb  or  Fobk- 
ARM.  Fixatioii  by  fiilvcr 
wire  suture  a.  Non-union, 
Note  the  fiict  that  the 
bofiea  are  in  positioD  with 
thv  wirea  broken.  (From 
X-ray  negative,  N.  Y* 
Hospital.) 


FlQ*    7. — FHACTtmB    OF 

Both  Bones  of  Fork- 
AKM.  Old  cofupound 
p  s  e  u  d  o-a  ril  h  r  o  8  i  s . 
Wedge-shaped  bone 
graf  t  from  Lhe  tibia 
ptaced  in  slo  t  in  the 
boncs«  Skele  bed  from 
X-ray  negative,  N. 
Hospital.  14  wee: 
postoperative.  Notieo 
the  lougth  of  the  ra- 
dia] grtLft  and  the  new 
bone  between  the  frac- 
ture ends.  (See  ttxt 
page  245  for  details.) 
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moval  of  exteriial  fixatioii  shoulJ  he  governed  by  tlie  character  of  tlie  callus. 
As  a  nile,  extenial  fixation  is  necessarj  for  from  8  to  14  W6el£a,  and  coniplcte 
use  of  the  arm  for  štren uous  labor  shonld  not  b^  allowed  for  4  months, 

When  iion-nuion  haa  oot^urred,  as  a  restilt  of  inaproper 
fixation,  the  iuterpoaition  of  soft  parts,  infection,  etc,  the 
bone  enda  shoiild  be  freed  and  ali  fibroiis  tissne  ciit  away, 
the  lesion  treated  by  an  autogenous  bone  graf  t  from  the 
tibia,  as  deseribed  on  page  238  et  seq, 

rEAOTUBES    OF    THE    CAEPITS    AND    METAOAEPUS 

Fractnret  of  the  Scaphoid,— The  most  common  type  of 
carpal  injiirv  is  that  of  the  scapboid — either  as  a  fracttire 
of  that  bone  a  Ione,  or  of  the  scaphoid  with  dislocation  of  the 
semilunar  and  fracture  of  the  posterior  lip  of  the  lower  end 
of  the  radius. 

In  general*  the  latter  two  varieties  retjuire  opera tion, 
while  operation  is  indicated  in  the  former  only  \vhen  tho 
proximal  fragment  of  the  fractured  scaphoid  is  so  displaced 
that  it  cannot  be  bronght  into  apposition  with  the  distal  frag- 
ment An  X-ray  negative  is  essential  for  the  proper  deter- 
mination  of  the  procedure  to  be  undertaken. 

The  operation  sbould  be  done  on  the  fonrth  to  fifth  dav 
after  the  injnry.  The  intervening  time  should  be  used  to 
prepare  the  hand  for  the  operation^  i.  e,,  to  render  the  skin 
clean,  The  incision  should  be  made  over  the  dorsnm  of  the 
band  between  the  estensors  of  the  thumb  and  flngers  and  the 
thumb  muscles  retraeted  outward   (radialward). 

Eseision  of  the  proximaI  fragment  of  tbe  scaphoid  or  of 
that  fragment  with  the  semihinar  and  the  fragment  of  the 
radius  is  the  procedure  of  choice.  It  is  wiaer  to  leave  the 
diatal  fragment  of  the  scaphoid.  In  ohl  injuries  with  a 
marked  artliritis  exciaion  of  the  whole  proximal  layer  of 
bones  will  result  in  greater  function  with  less  pain. 

The  wounds  are  cloaed  without  drainage  and  the  hand 
piit  on  a  pahnar  splint  in  ulnar  abduction,  with  the  fingers 
free  and  motion  of  the  tingers  eneouraged. 

The  wrist  should  be  haked  daily  from  the  fifth  day  and 
the  spil  nt  removed  at  the  end  of  the  second  week. 

Fractures  of  the  Metacarpali  and  Phalanges.— Operation 
is  rarely  reqnired  for  tbese  bfjnes  except  for  the  ernshing  injuries  which  will 
bo  diseussed  elaewhere, 

Oeoftsionallv  metacarpal  fnielurefl  cannot  l>e  snitpbly  redueed  and  tlie  re- 
8ulting  lateral  displacement  with  some  overriding  of  the  fragmenta  will  Icave 


Fici.    8. — Fracturb 

OF  BOTH  BONBS  O  F 
FOREARM    —    OlD 

United.  Intra- 
fnedullary  aplint 
from  9th  rib. 
Failure.  Sketchcd 
from  negative,  N. 
Y.  Hospital.  Ab- 
Borption  of  tho 
graft  oeeurrcd  bc- 
twccn  the  bono 
cnds  and  fibroua 
umoii  occurretl. 
Failure  wfts  due  to 
im proper  aeloc- 
tion  of  bono  for 
g^raf  ting  and  insuf- 
ficieot  renioval  of 
the  Bclerotie  boEio 
to  allow  iiew  bo  no 
to  Krow  dowii 
alonis  the  graf  t. 
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limitation  in  flexioii  of  the  haiid.  Such  cases,  especially  in  those  whose  occupa- 
tions  reqiiire  perfect  closure  of  the  haiid»  \vill  require  open  reduction. 

The  tjpe  of  internal  fixatiou  beat  suited  to  this  form  of  itijiiry  is  the  medul- 
Iary  dowel 

In  rare  cases  fractiire  of  the  base  of  a  phalanx  maj  allow  a  small  fragment 
to  fall  into  the  joint.  Being  a  foreign  bodj  in  a  joint,  it  ahould  be  removed  hy 
operation* 

FEADTUBBS    OF    THE    STEBNTJM 

Fracture  of  the  sternum  with  marked  displacemejit  may  be  rediiced  by  a 
transverse  incision  along  the  lino  of  fraeture.  \Vith  the  bodv  extended_,  the  2 
fragmenta  may  be  pried  into  position  by  perioateal  elevators  or  bone  hooks  so 
placed  as  to  elevate  the  upper  fragment  and  bring  it  in  contact  with  the  lower 
ono, 

PEACTTUBES   OF    THE    BIBS 

Fractures  of  the  ribs  do  not  as  a  riilo  requiro  open  operation.  ^ben  a 
fragment  of  the  rib  penetrates  the  plenral  cavitv^  lacerates  the  li%^er»  spleen,  or 
kidney,  the  fragment  should  be  elevated  or  removed  and  the  lesions  in  the  lung 
(Vol/ III,  Chap.  XI),  Hver  (Vol  IV,  Chap.  IV),  spleen  (Vol.  IV,  Chap] 
VI),  and  kidney  (Vol.  IV,  Chap.  XII)  treated  by  appropriate  operative 
measnres, 

Rarely  the  callus  mav  corapress  the  anterior  segment  of  the  intercostal 
nerves  wjth  pain  or  even  paralvsis  of  tlie  upper  abdorainal  mnscles.  In  siich 
cases  the  nerves  involved  shonld  be  f  reed. 


4 


FBACTUBliS    OF    THE    PELVIS 

The  operative  treatment  of  this  tvpe  of  injnry  is  as  a  rule  confined  to  the 
treatnient  of  the  coincident  injnries  to  the  soft  parts  and  viacera,  i.  e.  to  nip- 
tnres  of  the  urethra  and  bladder  and  injnries  to  the  pelvic  organs  in  the 
female. 

When  a  portion  of  the  crest  of  the  ilinm  is  tom  away  by  muscnlar  violenco 
and  the  displacemont  suffieient  to  warrant  it,  the  fragment  mnv  l>e.  sntnre*! 
fn  plače  by  kangaroo  tendon  throngh  the  ratiacle  above  the  fragment  and 
throngh  drill  holes  in  the  bone,  and  the  fragment  brought  into  position  by  this 
means. 


FEAOTtntES    OF    THE    FElfUB 

Fractures  of  the  Head  and  Ifeck. — Fraetiires  of  the  head  and  ncek  of  the 
femnr  do  not,  iis  a  rnk\  reqniro  operation  in  the  recent  state,  nnless  the  neek  ia 
driven  into  the  head  fragment  to  sndi  an  extent  that  tbc  head  is  displaced 
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>wnward  and  backward  and  manipulation  caiieot  bring  the  fractured  ends  into 
pposition,  or  imless  the  head  is  eompletelv  rotated  in  the  acetabuluni  so  that 
its  cartilage  is  in  contact  with  the  fracture  of  the  iieck. 

In  old  fractures  whieh,  by  virtiie  of  neglect  or  improper  treatment,  have 
resultcd  in  deforinitv  and  disabihtv,  many  opera tions  have  been  devised  to  meet 
the  existing  condition,  If  the  deformitj  consists  in  iinion  in  the  coxa  vara 
position,  tlie  indication  is  to  restore  tho  normal  angle  of  the  neck  by  removing 
a  wedge-shaped  piece  of  bone  at  the  baso 
of  the  troehanter  aufficient  to  perniit  of 
full  abduction  of  the  lep  (Whitman). 

In  old  cases  of  epiplivseal  fracture 
with  defomiitv  and  disabiHty,  the  joint 
may  be  opened  tbroiigh  an  anterior  in- 
cifiion  which  will  expose  the  fractured  end 
of  the  neck  Ijing  above  and  in  front  of  the 
head.  By  removing  a  thiu  aection  froni 
tbe  neck  a  ehisel  may  be  iiiserted  and  the 
2  fragnients  bronght  into  apposition  by 
prying  the  neck  into  contact  with  tbe  frac- 
tured snrface  of  the  head  and  coincident 
rotation  of  the  leg  (Whitiiian), 

In  both  of  the  above  the  linib  shonld 
be  fixed  in  coniplete  abduction  by  plaster^ 
and  weight-bearing  should  l>e  prohibited 
for  at  least  a  year. 

In  old  cases  of  fracture  of  the  neck  of 
the  femur  with  non^union,  with  absorp- 
tion  of  the  neck  and  atrophv  of  the  liead, 
and  in  casea  with  absence  of  union  after 
2V*;  montha,  open  operation  h  indicated 
(Flmt,  6)  in  cases  able  to  bcar  operation. 

The  incision  most  sui table  for  these 
casee  is  that  reeonunended  hy  Flint.  The  skin  is  incised  from  just  behind  the 
anteroaiiperior  spine  of  tlie  iliiini  dowii  to  the  posterior  portion  of  the  trochanter 
major,  and  then  about  5  in,  down  the  thigh.  The  skin  and  fat  of  the  posterior 
flap  of  the  incision  aro  dissected  backward,  exposing  the  posterior  border  of  the 
tensor  vagina*  feinoris,  which  w  then  divided  from  above  obliquely  forward  and 
d0wnward  and  drawii  furward,  wliidi  exposes  the  liip  joint  eovered  by  a  fat  pad. 
Thia  fat  pad  is  then  excised  an<l  the  anterior  margin  of  the  greater  trochanter, 
thecapsnle  of  the  joint,  aud  the  brini  of  the  acetabuluni  exposcd.  The  capanle 
i«  then  opened  bv  an  intUHioii  licgiiining  at  the  acctabulur  brini  close  to  the  fibers 
of  the  Tdigament  and  f(tllow8  the  ligament  cIovvti  to  the  shaft  close  to  the  attach- 
ment  of  the  capsule  to  the  ne(»k,  \vheii  it  i«  (nirried  upward  to  form  a  triangiilar 
flap,  whicb  readilv  expose»  the  seat  of  fnictnre*     Čare  shonld  be  taken  not  to 


Fia.  O.^LiNE  OF  Incision  for  FitAcruRia 
Intiolvino  Uppeh  F]nd  of  Femur.  tDi»' 
gramniatic  after  Flint  J 


I 


4 


250        THE   OPERATIVE    TREATMENT    OF   EKACTUEE8         ^^1 

separate  that  portion  of  the  capsiile  attached  to  tlie  head  fragment  in  fracturee 
at  the  base  of  the  neck. 

The  next  stepa  depend  upon  the  conditions  foimd.  \VTieu  pcasible, 
the  ends  maj  be  freshened  and  fastened  together  by  a  lxine  peg,  screw,  or 
nail,  passed  through  the  trochanter  into  the  head.  For  tli  is  piirpose  Prea-  ■ 
ton  (14)  has  devised  a  screw  with  a  plate,  which  is  fastened  dowu  the  shaft 
of  the  bone  to  prevent  displacement  by  the  action  of  the  hip  and  thigh 
musclea. 

If  conditions  are  such  that  the  head  fragment  must  be  removed,  the  liga- 
mentum  teres  is  cut,  the  head  renioved,  the  eotvloid  eartilago  cureted  away 
with  a  flharp  spooUj  the  neck  end  fresliened,  the  anterior-inferior  margin  of  the 
acetabuliim  cut  away  (otherwise  the  projecting  lip  will  rotate  the  femur  out* 
ward),  and  the  periosteum  over  the  brim  of  the  acetalnihini,  the  outer  side  of 
the  femurj  and  the  inner  side  of  the  trochant4?r  should  be  stripped  up  to  allow  of 
bone  approximation-  An  08teotoniy  ia  then  done  through  the  base  of  the  great 
trochanter.  The  line  of  the  osteotomy  sbonld  be  slightlj  obliqxie  so  that  the 
trochanter  may  fit  in  the  angle  between  the  shaft  and  the  pelvis,  There  mav 
be  an  annoying  hemorrhage  whi]e  performing  this  osteotomy^  dne  to  injury  to 
an  arterv  Ijing  in  the  digital  fossa. 

After  the  shaft  has  been  placed  in  the  acetabninm  the  trochanter  ia  fastened 
to  the  pelvis  by  a  stout  bone  peg  or  screw  (Gangolphe).  The  result  desired  is 
to  have  bony  union  between  the  shaft  and  the  acetabuluin. 

Fracture  of  the  greater  and  lesser  trochanter  rarelv  reqiiires  operatlon.  The 
reported  cases  are  few  and  function  has  been  restored  wit]ioiit  operation. 

PractEies  of  tht  Shaft— Fractures  below  the  trochanter  (subtrochanteric) 
and  fractnres  of  the  shaft  involving  the  trochanters  usnallv  re(]uiro  operation 
for  a  satiBfactory  result.  The  lesion  is  i]snally  a  complicated  one  and  is  best 
approached  throngh  an  incision  similar  to  that  describerl  above,  cxcept  that  the 
upper  limb  ia  ahorter,  while  the  lower  limb  is  carried  further  down  the  thigh 
and  more  anteriorly.  Fixation  is  best  obtained  by  a  steel  plate  with  accessory 
faatening,  with  kangaroo  tendon  or  steel  wire,  of  the  separate  fraginents. 
The  external  fixation  and  after-treatment  will  be  descril>ed  with  that  of  the 
ahaft. 

Fracture  of  the  shaft  of  the  feraiir  ahoiild  be  exaniined  under  an  anestlictic 
and  reduction  attempted  as  aoon  as  posaible  after  the  injnrv,  preferablv  within 
the  firat  24  hours.  An  X*ray  is  then  taken  to  deterraine  the  resnlt  of  snch 
manipulationj  and  from  this  X-ray  must  be  detennined  the  subsecpicnt  eourse 
of  treatment. 

Operation  ia  indicated  in  complicated  fractures,  eapecially  spiral  fractnres 
with  comniinution;  in  ohlique  and  transverso  fractures  wliich  are  not  reduced 
after  1  week*a  traction  (the  traction  should  be  placed  iipon  suitablc  cases  and 
an  X-ray  taken  with  the  traction  apparatua  in  action)  ;  in  fractures  in  which 
the  rnnscle  is  penetrated  (absence  of  bonv  click  in  niaini>ulatioii)  ;  in  iujuries 
to  the  vessela;  in  compound  fractures;  and  in  aU  cuses  in  which  satisfactory 
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appositiou  of  the  fragiiients   is  not  obtained  and  maintained  by   blcK>dle33 
metliods. 

The  operation  should  be  iindertaken  on  the  tenth  to  the  fourteenth  day  after 

^l  tlio  irijtiry,     The  preparation  is  that 

I  previoiislv  deseribed  (aee  page  229), 

and  the  ineision  should  be  free 
enough  to  fiillj  expose  the  line  of 
fracture. 

The  fracture  19  then  rediiced  by 
nsing  the  Lambotte  clamps  and 
manipiilation,  by  attaching  the  Hitz- 
rot  bone  jack  (Fig.  1),  and  jacking 
tlio  bone  apartj  or  by  some  sort  o£ 
«ew  bond«  external  traetion  snch  as  that  recom- 
mended  by  Lambotte,  the  use  of  the 
Leraon,  Eehola,  or  IIawley  extension 
apparatiis,  or  the  traetion  apparatns 
of  Martin,  The  bone  jack  above 
nientioned  readily  reduces  the  frae- 
tnre,  and  by  virtne  of  its  adjustabil- 
ity  brings  the  fragmenta  into  appo- 
sition  and  fixes  them  there.  A  steel 
plate  (see  page  229)  is  then  screwed 

Fio,    10.  —  FixjiTioN    OF    A  *^^^^  P'^^*^*    '^he  woiiDd  is  closed  with 

Thansverui:  Fracture  in  or  without  drainage,   depending  on 

of  2«  reara,   N,  Y.    Hos^  the  amount  01  hemorrhage  (oozing) 

pitaL   Note  the  new  boiio  on  encoimtered,  and  the  leg  is  put  up  in 

the  concsAve  nde  of  the  frač-  1111-                      ^        r          r 

ture  boae.  moulded  splints. 

These  moulded  splints  are  3  in 
number.  The  first  is  a  posterior  spi  i  nt  which  extend8  from 
the  posterior  iliac  crest  down  the  back  of  the  leg  to  the 
€xpan8ion  of  the  tendo  Aehillia  into  the  muaele.  This  eplint 
is  bonnd  into  plače  by  sterile  rolls  placed  abont  the  region 
of  the  operative   ineision.      The  second   spi  i  nt   is  a   long  lat- 

leral  splint  which  extend3  from  the  axilla  along  the  side  of 
the  bodv  and  leg  down  to  the  end  of  the  posterior  aplint. 
The  ehest  \vall  and  flank  shonld  be  wen  padded  with  cot- 
ton  when  plaeing  this  splint.  The  third  splint  begina  in 
the  flank  on  top  of  the  second  splint  and  passes  down 
acroes  the  antcrior  and  intemal  surface  of  the  thigh  to  the 

[Icnee. 

When  these  splints  are  in  position  and  monlded  to  conform  to  the  limb,  they 
aro  bandaged  in  position  by  mnslin  bandages,  A  long  experience  witb  these 
splints  bas  proven  their  many  advantages  and  the  fixation  obtained  is  absolute. 


Fio,  11.— Frac- 
ture OF  F»- 
icuR.  Note  the 
poaition  of  pl&te 
a  n  d  flcrewa 
to  the  line  of 
fracture.  The 
loopB  passed 
about  tke  looae 
fragment  are  of 
No.  3  plain  cat- 
gut  and  illua« 
trate  a  me  t  h  od 
of  coutrolliug 
Buch  fragmenta 
aa  canDot  be 
held  by  the 
plate.  The  po- 
sition of  the 
tjone  ia  aketched 
from  the  X-ray 
negative  and 
the  ioopa  are 
0hown  dia- 
gramm&ticaUjr 
a»  they  could 
not  be  aeen 
on  t  h  e  p  1  a  t  e . 
( DrawB  from 
X-rBy,  N.  Y. 
Hoapital.) 
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The  first  dressing  m  made  on  thc  tcntli  riav,  atifl  tbe  stitehes  and  drain,  if 
used,  removed.  ilassage  ejf  tlie  leg  aiid  bakiiig  of  the  bone  and  joint  are  begun 
on  the  eighteenth  day  and  movements  of  thc  knee  the  week  foirowiiig,  čare 
being  tak  en  to  support  tlie  line  of  fracture  dnring  this  procGss. 

On  the  twenty'eighth  daj  a  bip  brace  (Fig.  13)  is  applied  and  the  patient 


upper 
fragment 


— ^— {ong  f»ace 


Fia.  12.^ — CoMPLtCATED  Spiral  FRArruiiB  of  Fbmtir.  Femalo,  a^ced  24*  N.  Y.  Hospital.  A  8bowB 
the  beat  reduction  obtiiiuablc  by  tmction.  The  spiktni  end  of  upper  fragment  wua  ciiught  in  tho 
muBcte.  B  ehow8  the  fractun?  after  open  reduction.  Sherraan  sleel  plat«.  The  loops  in  the  illu»- 
tration  are  No.  3  plain  oatgut  aud  are  inserted  to  nhom  the  method  of  fijLing  the  long  pieoe  eplii 
off  from  the  ahaft. 

allowed  to  get  up  and  abont  on  crutches.  Tbis  brace  is  wom  constantlj  irntil 
siifficient  calhis  ia  formed  to  snpport  the  leg,  w]ien  it  maj  bc  removed  at  night. 
No  weight  is  allowed  witbout  aiipport  iintil  4  niontha  jmg^toperative,  and  tben 
onlj  when  the  X-ray  0hows  a  aufficient  callus  to  snpport  the  inevitable  strain. 
By  the  tirne  thiB  ia  possible  thc  knee  joint  is  niovable  enmigh  to  perrait  of 
flexion  to  or  bejond  a  right  angle,  and  fiinction  rapidlj  returns  with  the  in- 
creasing  iise. 

In  eompound  fractnres  earlj  operation  is  indicated  in  the  vast  majoritv  of 
cases.  If  shock,  etc,  do  not  contra-indicate  it,  the  operation  shonld  be  done 
within  the  first  24  to  36  bours,  the  fragmenta  being  approximated  and  fixetl  bj 
the  Freenian  or  Lambotte  extemal  bone  clamp  (Fig.  1).  This  tjpe  of  fixation 
is  preferable  because  the  acrew8  extend  oiitside  the  injured  tissues  and  no  for- 
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eign  motcrial  is  Icft  in  contact  with  the  site  of  the  fractiirc.  Tho  incision  ia 
looselv  elosetl,  freely  draiiied  and  drei^sed  witli  Ihe  akoliol  and  thvmol  aolution, 
and  a  suitable  external  siipport  is  emplojed. 

The  plate  and  screws  are  removed  at  the  end  of  the  fourth  we©k  and  the 
subsequeiit  treatraeiit  is  s  i  tu  i  ki  r  to  that  described  for  simple  fracture* 


Tta,  13, — MoDiFiBD  Tatloh  Hip  Brace  for  AFn-R-TBBATM^NT  OF  FRACTURua  or  Fbmur,  Thia  is 
pi««oed  on  tbe  DperaUvc  ciuiea  iour  wc>ek»  aftcr  the  »peration,  and  the  patient  allowQdl  to  goi  up  and 
«nUk  about  on  orulehe*.  A — Wni8t  band  with  ciinvas  coreet  Uoed  on  the  »ido  not  8hown  in  thi?  illus- 
tr&tion.  B— Joint  with  autoiimtic  lock  which  allowH  the  patient  to  sit  down  by  iiiovinK  the  cap  of 
iho  lock  up.  On  BtandinK  it  falle  into  position  and  liJtes  tho  joiiit.  C — ^Porineal  riiig.  ThiB  is  hintcod 
■o  tliAHt  niay  be  opene<J.  D — The  upper  lealhor  roinforcement  ia  placcd  at  the  line  of  fracturu  ovcr  the 
femur.    The  inside  bar  parallcb  the  outer  bar  to  tliu  perlneai  liiVK.     (It  is  not  showa  in  thia  vitiw.) 

Aniputation  niay  be  iiidicated  whcii  the  muscles  of  the  thigh  and  the  great 
veaaelfl  are  bo  injiircd  that  the  distal  portion  of  the  \^  does  not  seem  likely  to 
suTvive* 

Practtires  of  the  Lower  End epiphtseal  SEPABATION.— When   the  dis- 

plflceuient  is  sut^h  that  it  caiinot  be  conipletelj  corrected  by  mild  manipuJation, 
operation  is  indi<*ated. 

Throiigh  an  iiitoriial  hiteral  incision  the  Imne  ma y  he  pried  and  manipulated 
ito  poHitiun,  čare  Ijcnng  takcn  ni»t  to  hyperextend  the  !owor  leg  too  far  beeause 
tho  danger  to  the  great  veaaels,     When  approximated  it  will  remain  so  with- 
"out  intemal  fixatioti. 


i 
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SUPRACONDTLAB  FBACTURE8.  — In  the  adtilt  siipracondylar  fractures  can 
rarelj  be  reduced  by  other  than  operative  meaiis,  Shoiild  rediiction  iinder  an 
anestlietic  fail,  open  operation  slioiild  be  resorted  to  and  the  broken  ends  ap- 
proximated.  If  they  can  be  betd»  no  lixation  is  rcqiiired*  If  the  displacemeiit 
tends  to  reenr,  f]xation  mav  be  obtained  by  a  siiitable  plate,  stapIes  on  bDth 
Bides,  or  an  iutrainedullarj  bono  splint.  The  type  of  tixation  must  be  choseu 
to  silit  the  in<lividiial  ease, 

FRACTURES  OF  THE  CONDTLES.— Frai'turc  of  the  eninlvles  and  T  and  Y 
fractures  at  the  lowcr  eiid  of  the  feniiir  mav  be  rediiced  and  fastened  by  suit- 
able  8erews  so  inserted  as  to  avoid  cntcring  tho  joint  or  aijproaching  too  close  to 
the  articular  cartilage. 

f  TBACTtmmB    OF   THE    PATELLA 

Two  tjpes  of  this  particular  fracture  exiat.  The  firgt  ia  produced  by  direct 
violencej  and  fixation  by  extemal  means  nsnallv  siifficee,  exeept  in  those  cases  in 
whieh  a  fragment  is  split  oif  from  the  articular  surface  of  the  patella  and 
falls  into  the  joint ;  in  which  čase,  if  unrecognizedj  it  becomes  a  l(wse  bod3"  in 
tlio  knee  joint  with  the  resultiug  changes  in  the  joint  due  to  the  prescnce  of  the 
foreign  body.  In  auch  eonditions— I  ha  ve  seen  two — the  fragment  displaced 
can  be  recognized  by  the  X-ray  and  should  be  removed  or  replaced.  In  one 
ease  the  shcU  of  bone  was  too  thin  to  pormit  of  fixation,  and  it  was  removed 
through  an  internal  lateral  incision  close  to  the  patella,  exposing  the  joint.  In 
tlie  second  čase  the  fragment  had  a  triangidar  shape  with  its  apex  toward  the 
fracture  line,  A  small  dri  11  was  passed  through  the  patella  and  through  tho 
apex  of  the  fragment  in  such  a  manner  that  when  a  kangaroo  tendon  suture  wa9 
passed  and  tied  on  top  of  the  patella,  it  kopt  the  fragment  in  elose  appositioii 
to  the  remaining  fragments. 

The  second  type  ia  fracture  by  indirect  violence,  and  the  easential  feature  of 
the  lesion  is  the  tear  in  the  lateral  expansion  of  the  knee  joint  and  more  or  lesa 
wide  separation  of  the  patellar  fragments.  Lesions  of  this  type  are  always 
suhmitted  to  operation. 

Immediately  after  the  injury  the  knee  should  bo  bandaged  with  some  form 
of  elastic  bandage,  placed  in  a  tin  giitter  splint  in  full  extension,  and  ice  baga 
placed  over  the  knee  for  at  least  48  hours,  after  which  tirne  the  ice  bags  may 
be  removed*  H 

Operative  intervention  should  be  imdertaken  on  the  fifth  to  the  seventh  daj, 
at  which  tirne  the  joint  has  pasaed  the  stage  of  exudative  reaction,  and  trouble- 
some  exudation  into  the  joint  need  not  be  feared  after  operation. 

After  tho  proper  preparation  the  skin  is  incised  in  the  long  axis  of  the  leg 
down  to  the  seat  of  the  fracture^  and  the  akin  and  fat  retracted  to  expose  the 
tears  in  the  lateral  expan8ion8.  Two  lxine  hooks  are  then  used  to  sopara  te  the 
fragmenta  more  widely  and  ali  blood  clots  and  fibrin  are  washed  out  of  the 
joint  by  saline  irrigation,    Sponging  and  wiping  of  the  joint  are  to  be  avoided. 


I 
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'of  fixatioii  tlic  inetlKid  advocatcd  by  lilako  is  by  far  the  hv&U  I  liavc  iiever 
uised  any  otber^,  aiitl  in  a  large  nuniter  of  casca  have  iiover  failed  to  obtain  and 
tnaintain  complete  reduction  of  the  fragiiieuts* 

The  essential  featiire  of  thh  operation  consists  in  2  kangaroo  sutiircs  passed 
througli  the  tenJon  as  clnse  to  the  patella  as  possiblcj  hugging  the  Ijonc,  and 
passiBg  down  to,  bnt  not  through,  tbe  sjnovial  membrane.  One  siiture  is  placed 
on  each  side,  and  when  these  are  tightened  the  fragmenta  will  be  brought  into 
rlose  appositioti.  If  siich  apposition  h  not  obtained. 
the  sutures  have  not  boen  coiTectlj  placed,  They 
aliould  not  bo  tied  iintil  the  lateral  expanBion  ia 
sutiired. 

The  tom  tendinous  expanaion9  are  then  Butured 
with  fine  (No.  O  chromic  gut.  Two  bone  hooks  are 
insf'rt<?d  into  the  iipper  and  lower  eiids  of  the  patella 
and  the  bc»ne  drawn  closelj  together.  The  two 
kangaroo  sutures  are  then  tied,  and  a  few  sutures 
placed  to  approximate  the  tom  fibers  of  the  peri- 
oflteum. 

The  woiind  is  then  closed  with  interrupted  plaiu 
giit  snbcutaneous  sutures  and  skin  auturea  of  ailk- 
worm-gut  or  horsehair,  without  drainage,  and 
dressed*  A  stout  moulded  plaster  splint  is  placed 
along  the  postcrior  aspect  of  the  leg  from  the  gluteal 
fold  to  3  or  4  in»  above  the  tip  of  the  external  mal- 
leolug,  and  bandagetl  fimilv  in  plače  with  rauslin 
bandages  passed  in  a  duubte  ligure-of-eigbt  above 
and  below  the  patella. 

On  the  seventh  day  tlie  wound  is  dresaed,  the 
stitches  removed,  and  the  leg  re-bandaged  with  raus- 
lin and  starch  bandages,  and  the  patient  is  allowed 
up  on  cnitfhes,  Two  week9  after  the  firat  dressing^ 
3  week9  postoperative,  the  leg  is  baked  and  massaged 
dailv  with  lateral  movements  of  the  patella.    In  the 

fourth  week  postoperative,  gentle  passive  movements  in  flexion  are  begun  after 
tiie  baking  and  mast<age,  and  are  graduallj  inereased. 

The  poflterior  splhit  is  worn  for  8  week8,  is  then  removed  at  night  and  whil6 
■itting  about  or  walking  in  the  room,  but  is  wom  while  walking  about  the  street 
'for  10  weeks.  From  the  eighth  week  the  patient  is  encouraged  to  move  the  leg 
aetivelv  at  the  joint  by  allowing  the  foot  and  lower  leg  to  extend  over  the  edge 
of  a  table  and  using  the  weight  of  the  leg  to  produee  flexion,  Flexion  to  a  right 
mgle  niav  thns  l>e  obtniTied  at  the  end  of  the  tenth  week,  and  full  motion  within 
,  vcry  short  intcrv^al  after  that, 

Circular  sutures  passed  about  the  patella,  ailver  or  other  metal  sutures 
through  drill  holes  in  the  bone  are  other  methods  of  intemal  fixation. 


Fia.  14.— Lm&9   of   Fncision 
Wi>u  FRACTUfiE  or  Patcllju 
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Tlio  injectioB  of  varions  mibstances  (2  pcr  cent.  formalin  in  glicerin — Miirphv; 
nucleinie  acid,  etc)  to  prevent  infectioii  i»  entirelj  minecessary.  Uiider  the 
proper  pre(*aiitiona  infet^tion  docs  not  oceiir.  ^M 

Operative  Treatment  for  Old  Fractures  of  the  Patella. — The   success  of    anr" 
operation  for  aii  old  f  racture  of  the  patella  depends  upon  the  eontraction  of  the 
torn  lateral  expansionB  which  are  fouud  at  operation.     If  theae  are  frced  and 
foimd  to  be  too  siiiall  to  permit  of  flexioii  of  the  knee  (i.  e.  the  narrowed  capsule  < 


FiQ.  15* — Line  of  Incision  and  Method  of  Soture  in  Fracturk  of  Patella,  A  i!liowB  the  method 
of  placing  the  two  kiiri|tan>i>  tendon  (*utures  through  the  fascial  espansion  hiigging  the  patella.  B 
sl]Qws  the  akotchcH  ticd.  The  periosteofaacial  fli*p  o  ver  the  patella  is  rptracted  to  show  the  »p- 
proicimation  obtained  in  the  patella  fragmcots.  Note  the  long  upper  Bap  wh]ch  overlaps  th«  line  of 
frač  ture. 


is  not  siifReientlv  large  to  permit  the  condjles  of  the  femur  to  move  in  it),  any 
operation  wliich  does  not  correet  thiH  feature  of  the  ease  will  be  a  faihire  in  80 
far  as  8nbsequent  joint  f  imet  ion  is  concemed.  Hence,  before  anj  trpe  of  fl 
operation  is  conaidered,  the  lateral  expansion8  and  the  capsiile  mnst  bo  frecd. 
If  thege  are  snffieientlv  large  to  allow  for  flexion,  the  patellar  edges  may  be 
freshened  and  approximated  by  wire  mattrcss  siitnrea  passed  tlirough  drill 
holos  in  the  bone.  For  tliia  pnrpose  copper  wire,  snch  as  is  iiaed  by  dentista, 
haa  provcn  more  satisfaetorv  than  silver  wire.     Two  bone  hook&  placed  above 
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and  below  the  fragmenta  %vill  aid  in  drawiiig  tlie  bones  together,  and  will  hold 
tbem  fixed  while  tlio  wire  isuture  is  being  tied. 

Closure  of  the  lateral  expan9ion  is  made  as  in  recent  fracttire,  and  the  leg  ia 
dressed  in  the  same  manner. 

When  the  fragnieiits  cannot  be  approximated,  imtl  \vheii  the  lateral  expan- 
sions  have  eontrnoted  so  that  readjiistnient  of  the  normal  Cfniditions  is  not  po9- 
8ible,  the  plao  of  attack  miist  be  various^lv  nioditied  ((Juenii  ct  Gatellier,  15), 

NiimerouB  operativo  expeJieuta  bave  beeu  devised  to  nieet  the  exi8ting 
conditions.    These  consist  in: 

1.  Lengtbeiiieg  the  qiiadriceps  bj  V-shaped  incision  in  the  miiscle,  trans- 
verse  section  of  the  mnscle,  and  the  2-stage  operatioii  of  Lister  and  Pringle: 
First  8tage,  wiring  the  patella  after  pulling  it  down  as  far  as  possible;  sccond 
stage,  cx>aptation  of  the  fragnieiits  by  wire  auture  (iMeF!\ven,  Dirtetibuch,  ete. ). 

2.  Separation  of  the  tihial  tuberele  uiid  its  displaccinent  npwaril  (Poneet, 
Berginann)  and  re-attachnient  to  upper  inargin  of  the  tibia. 

Keen  (5)  combined  tlie  above  two  niethods  snccessfnllj. 

3.  Plastic  operations :  Antoplastic  bone  flap  tnrned  from  below  npward 
(Wolfj  20)  ;  osteomiiseular  flap  tiiroed  frorn  btdovv*  np%v«rd  ( lioseuljorger,  17). 

4.  Exei8ion  of  the  patella :  Exci9ion  of  the  upper  fragment  with  lengthen- 
ing  of  the  qnadrieeps  tenJon  (Cbapiit,  1). 

Total  exci8ion  of  tho  patella  \vrs  anccessful  in  one  of  niy  cases  in  whleh  the 
marked  retraetion  of  tho  npper  fragment  and  the  contraction  of  the  lateral 
expan3ian  were  anch  that  no  other  procediire  seemed  likelj  to  sncceed.  After 
'sing  the  fragmenta  and  freeing  the  Interni  expans]o]is  and  the  2  fragmenta, 
gap  of  5  in,  exišted.  The  2  fragmeiitš  were  then  ex<:'ised  and  a  flap  eomposed 
of  deep  faseia  of  the  thigh  and' a  musciilotendinons  flap  from  tlie  cjnadriceps, 
TaatUB  externti8,  and  iiiteriing  was  tnrned  down  and  sntnred  to  the  lower  lateral 
espansion  and  to  the  patellar  tendnn  below  by  a  tine  kangaroo  teudon.  The 
rc!8nlting  joJnt  motion  wa8  very  aatiafaetorj — flexion  to  bevond  a  right  angle 
and  complete  exteTi8inn— witb  a  »table  joint  in  ali  positions.  For  pnrpnse  of 
exposure  a  long  oval  llap  was  made  iu  tliis  ease.  A  long  straight  incision  down 
the  le^5  is  preferable  becanse  sloiighing  of  the  lower  margin  of  the  oval  flap 
occurred  and  delajed  the  healing. 


rBAcnmES  of  the  lowee  LEa 


The  treatment  of  fraetiirea  of  the  bones  of  the  leg  i  a  dependeiit  npon  the 
degre©  of  displaeemeiit  in  the  tihial  fragmentSj  the  tjpe  of  tlie  fraetnrCi  and  the 
amonnt  of  redurtion  obtained  by  nianipniation  nnder  an  anestbetic, 

Avulsion  of  the  Tuberele, — A%'iikion8  of  the  tuberele  of  the  tihi  a  in  which 

the  di.splaeeinent  caniiot  be  forreeted  or  in  wliieh  tliere  is  niarkcd  rotation  of 

the  fragment  are  bcst  treated  bv  fixation  of  the  avnlaed  tnbercle  by  periosteal 

sntiire  or  by  direet  fixaticjn  by  a  srrew  or  naib     The  inoision  to  npproaeh  this 

region  is  be«t  made  from  the  inferior  internal  aspeet  of  tho  patella  down\vard, 
ISA 
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intemal  to  the  tubercle,  and  forward  across  the  skin  below  the  tubercle  with 
retraction  of  the  flap  outward. 

Eractnres  of  the  ITpper  End. — Fractures  of  the  tuberosities  of  the  tibia,  ex- 
temal  and  intemal,  and  T  and  Y  fractures  of  the  upper  end  of  the  tibia  with 
marked  displacement  should  be  operated  upon  in  suitable  cases  and  the  frag- 
ment or  fragmenta  fastened  in 
plače  by  a  suitable  8crew,  by 
8crew  and  staples,  or  by  a  plate, 
if  the  latter  seems  more  advisable 
(Fig.  2). 

The  coincident  fracture  of  the 
upper  end  of  the  fibula  needs  no 
treatment  unless  there  is  coinci- 
dent injury  to  the  anterior  tibial 
nerve  either  by  pressure  of  the 
fragment  or  by  inclusion  of  the 
nerve  in  the  callus.  In  either  čase 
the  nerve  should  be  exposed  and 
the  cause  of  the  pressure  removed. 
Fractures  of  the  Shaft  of  the 
Tibia. — ^Due  to  the  great  variation 
in  the  type  of  the  lines  of  fracture 
and  the  great  variability  in  the 
degree  of  displacement,  it  is  diffi- 
cult  to  formulate  the  types  neces- 
sitating  operation.  In  general  it 
may  be  said  that  aH  cases  which 
cannot  be  properly  reduced,  and 
so  maintained,  need  operation. 
The  greatest  difficulty  occurs  in 
the  cases  in  the  lower  third  with 
a  complicated  line  of  fracture, 
and  operation  is  more  frequently  required  in  that  region  than  elsewhere  in  the 
bone.    Double  fractures  of  the  bone  are  best  treated  by  open  operation. 

The  types  of  intemal  fixation  most  satisfactorily  employed  are  plates,  intra- 
medullary  bone  splints,  and  circular  ligation  of  the  bone  (Fig.  5). 

Čare  should  be  taken  in  placing  non-absorbable  material  over  the  anterior 
surface  of  the  bone  just  beneath  the  skin,  as  it  is  apt  to  produce  trouble  in  this 
location.  Plates,  etc,  should  be  placed  on  the  extemal  lateral  surface  beneath 
the  tibialis  anticus  or  on  the  intemal  aspect  beneath  the  muscles. 

Correct  anatoraical  replacement  in  this  bone  is  much  more  likely  to  produce 
a  satisfactory  leg  than  occurs  with  improper  reduction,  and  the  time  of  the 
repair  process  is  distinctly  shortened. 

COMPOUND  FRACTUBEa — In  the  vast  majority  of  cases  compoimd  frac- 


Fio.  16. — Spiral  Fbacturb  op  thb  Tibia.  Three 
week8  old,  N.  Y.  Hospital.  A — Best  reduction 
obtained  by  manipulation,  etc.  The  sharp  lower 
end  of  the  upper  fragment  wa8  caught  in  the  skin. 
B — The  same  after  open  reduction  and  fixation  of 
the  fracture  by  steel  plate.  Note  the  position  of 
the  plate  under  the  tibialis  anticus  muscle. 
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tures  of  the  tibia  are  most  8ati8factorily  treated  by  open  reduction.  Unless 
there  is  some  contra-indication  (shock,  coincident  injuFies  of  greater  impor- 
tance,  etc.),  the  operative  interference  is  best  undertaken  within  the  first  24 
hours  after  the  injury. 

The  type  of  intemal  fixatioii  will  vary  with  the  character  of  the  line  of 
fractnre.  No  fixation  is  required  for  those  cases  which  do  not  8how  a  tendency 
to  become  displaced  after  the  reduction.  Certain  cases  may  be  suitably  fixed 
by  absorbable  suture  material  (long  oblique  type8). 


-«» 


FlO.  17. — COMPUCATBD  FrACTURE  OF  LoWER  ThIRD  OP  TlBIA  AND  FlBULA.     N.  Y.  Hospital.     A  8liOW8 

the  character  of  the  fracture.  A  large  fragment  (a)  wa8  split  off  from  the  lower  fragment  and 
driven  down  behind  the  external  malleolus.  It  lay  beneath  the  skin  over  the  os  calcia.  B  8how8 
the  same  fracture  after  open  reduction.  Fixation  by  steel  plate.  The  fragment  8hown  in  the 
other  X-ray  wa8  removed. 

When  more  rigid  fixation  is  required,  the  extemal  bone  clamp  (Fteeman, 
Lambotte)  or  the  bone  plate  of  Estes  is  preferable. 

I  believe  it  is  unwisc  to  plače  an  intemal  plate  with  8crew8,  i.  e.  non-absorbable 
foreign  material,  in  wound8  of  this  kind,  because  of  the  increased  danger  of  infection. 
If  fixation  can  be  obtained  only  by  sueh  intemal  plate  fixation  the  wound  should  be 
left  widely  open  and  the  plate  removed  as  soon  as  the  X-ray  8hows  sufficient  repair. 


The  advantage  of  the  external  clamp  lies  in  its  easy  removal  as  soon  as  the 
1^  is  united  firmly  enough  to  dispense  with  this  type  of  fixation.  Furthermore, 
the  dresaing  of  the  actual  wound  of  the  sof  t  parts  is  considerably  easier. 
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The  extent  nf  wouiid  rlnsure  wil!  dcpoiid  upon  the  auioiiiit  of  iiijiirv  to  thc 
soft  parta.  After  thoroiigli  soline  irrigation  tlic  v^^oimd  may  Ik?  li>osel;v  sntured 
in  casea  in  wliich  the  iiijurv  to  the  skin  and  soft  parts  is  slight  (compoiiiided 
from  \vithin  oiit ).  In  extensive  laeeratioii  of  the  soft  parts  \vi<le  oj>cn  dressinj^ 
of  tlie  \vonnd  with  saline  sohitiun  is  to  ho  prcferred,  \vith  seeondarv  approxima' 
tion  of  the  woiind  edges  after  grannlation  has  oeeiirred. 

Ohvionslv  cases  in  ^vhieh  tlie  laoeration  of  the  soft  parts  is  so  exten9ive  that 
the  cireiilation  to  thc  distal  parts  is  dcstrovcd  requirc  aniputation. 

The  subsecpvent  treatnient  naturallj  will  depend  txpoti  the  presence  or  ab- 
sence  of  iiifeetion  in  the  wonnd.  The  leg  should  be  elevated  at  an  angle  of  45°, 
and  čare  sbonld  be  taken  to  avoid  any  constriction  of  tbe  leg  bj  retaining 
splints  or  bandages* 

In  certain  cases  in  which  the  exudativc  reaction  in  the  leg  showa  signs  of 
becoming  cxeessive  iee  bags  plaecd  over  thc  thigh  in  Searpa'9  triangle  raav  aid 
in  restricting  this  reaetion,  ot  at  least  mav  ren<ler  its  onset  more  gradnal.  Iee 
bags  should  not  be  placed  over  tbe  injured  region  under  any  consideration. 

Fractures  of  tbe  Lower  End  of  tbe  Tibia  and  Fibula* — ^Open  aparat  ion  is 
rarelj  neeessarv  for  fraftnres  in  this  region  \vhich  have  rcccived  proper  treat- 
ment  originallv.  Shonld  interposition  of  the  periostemn  or  rotation  of  a  frag- 
ment occur,  an  open  incision  is  indicated. 

In  compound  injnries  (Pott\s  fraetnrej  etc»)  involving  the  ankle  joint,  open 
operation  is  nauallv  indicated,  especieltv  in  those  cases  in  which  dirt  and  other 
foreign  material  have  eutered  the  joint.  Since  infection  and  ankvlosis  are  so 
common  a  result  of  sueh  injnries,  and  drainage  of  the  aidcle  joint  is  relativelv 
difficultj  tho  renioval  of  the  astragahi^,  as  snggested  bj  Bolton^  is  the  method  of 
election  for  those  cases  wbich,  from  tbe  beginnlng,  seem  likelv  to  become  in- 
fected^  and  as  a  metbod  of  drainage  when  infection  bas  oecnrred.  Earlv  re- 
moval  of  tbe  astragalns  before  infection  has  become  cstablisbed  has  provon  tho 
more  satisfactorv  method  of  treating  this  complicatefl  injnrj  and  the  after- 
result  bas  been  moro  8atisfactory. 

In  old  fractures  of  the  lower  end  of  the  tihiaVand  ti!>nla  bv  forccd  pronation 
and  ahthiction  of  the  foot,  in  which  tbe  deforraitv  has  not  bccn  correctcd,  open 
operation  is  indicated. 

The  operation  of  election  for  tbis  condition  is  that  described  bv  Stirason. 
Two  latcral  incisions  are  used.  The  first  is  an  external  one  over  the  anterior 
aspect  of  the  fibula,  extending  about  3  in.  bevond  the  tip  of  the  external  mal- 
leolns  npwarJ  on  the  leg,  and  cnrvcd  forward  on  the  dorsnm  of  the  fmit  about 
the  same  distance,  Tbrongh  this  incision  tbe  fractnre  line  in  the  fibula  is  ex- 
posed  and  refracturefj  along  the  line  of  fractnre  by  a  tbin  osteotome  and  any 
exceB8  of  bone  removed. 

When  this  step  is  completcd  an  incision  is  made  over  the  tibial  aspect  of 
the  ankle  extending  from  about  3  in,  above  the  malleohis  and  passing  down- 
ward  just  in  front  of  tliis  process  to  tlio  tubcrcle  of  the  scaphoid*  Tbrongh  this 
incision  tho  lesion  to  the  internal  malleohis  is  approached,  the  line  of  fracture 
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^t  with  an  osteotniiie,  and  the  lower  eiu!  of  the  tibia  frced  by  displacing  the 
ankle  Imok  and  oiit  so  that  the  lowcr  ciid  of  the  tibia  is  projected  tlirough  the 
wouDd.  The  astragaliis  h  Iiberate<l  aiid  any  new  bone  on  the  posterior  siirface 
of  the  tibia  rougeured  away,  Whcn  thci^o  steps  are  eompleted  the  foot  should 
and  can  be  easilj  replaoed  in  its  proper  relationship  to  the  leg.  The  wound 
is  looselj  closed  wilhoiit  draiuage  and  phieed  in  appropriate  nioiilded  splints. 

The  restoration  in  sliape  is  excellent  by  this  nicthod,  and  the  pain  iiaiiallj 
pTCsent  before  the  operation  is  relieved,  The  fnnetional  iniprovement  is  vari- 
alde  and  depends  iipon  the  age  of  the  patient  and  upon  the  proper  after-treat- 
ment,  but  in  raost  cases  is  an  improvement  ovcr  that  existing  before  the  opera* 
tiaiu 

rEACTURES  OF  THE  TABSUS  AlJD  METATAESUS 

rractures  of  the  Astragalus. — The  displacemenfc  and  tvpo  of  fractnre  shonld 
be  studied  hy  earefnl  X-ray  photographs,  preferablv  stei-eoseopic.  Shoidd  these 
show  marked  degrees  of  displacemetit,  etc,  the  treatnient  should  he  by  open 
operation. 

Fractnres  of  the  iipper  articnlar  surfacc  reqnire  removal  of  the  displacerl 
fragment.  Fractnre  throngli  the  nerk  niav  be  treated  by  replaeeinent  of  the 
head  and  anture  of  tlie  fragmenta,  or  if  the  head  is  completely  detaehed,  it 
should  be  removed,  Crnshing  fractnres  with  comniiiintion  are  hest  treate*!  by 
removal  of  the  entire  bone.  A  similar  procedure  is  Hkewise  preferahle  for  coni- 
poiiud  fractures  of  the  astragalua. 

Fracturea  of  the  Os  Calcis. — Of  the  fracttire.s  of  this  bone  onlv  thoae  of  the 
b<xly  l»ebind  the  aulciis  pero  ne  i  are  siiitahle  for  operation,  and  these  only  \vhen 
other  inethods  have  failed  to  bring  abont  reduetion.  The  chief  disphieement  is 
that  of  the  posterior  or  heel  fragment  npward  by  the  puli  of  the  gast ročnem ius. 
When  a  fragment  of  the  tnlmrositv  of  t!ip  bone  or  the  entire  tuherositv  is  thns 
pulled  away,  it  mav  be  t^ntured  in  plače  by  kangaroo  snturea  pnssed  tbrongh 
holes  in  the  bone  and  tied  after  the  foot  bas  been  carried  intn  fnll  plantar 
flexion.  Should  onlv  a  seale  of  bono  J>e  torn  off,  the  sntnre  should  pass  through 
the  tendo  Achillis,  and  the  approximatiou  ohtaitied  in  that  manrier  together 
with  periosteal  snture  about  the  fragment* 

When  a  large  portion  of  the  bone  is  broken  off  and  displaced  it  may  be 
re<lucefl  and  fixed  by  a  metal  8cre%v,  nail,  ivor\\  or  bone  pin  carried  through 
from  the  heel  to  the  center  of  the  bone  beneath  its  superior  articulating  sur- 
facee.  Cnve  raust  be  taken  to  countersink  the  head  of  the  fixation  šerew  or  pin 
BO  that  it  does  not  project  abovo  the  surfacc  of  the  bone,  otherwifle  the  skin 
oirerlving  it  will  liecome  involved  and  nleerate  ])y  reason  of  the  pressure 
against  it 

The  placing  of  the  incision  for  the  operation  is  important,  inasmuch  as 
pressure  againBt  the  scar  mav  be  trouhlosnme. 

The  most  satisfactorv  line  of  incision  consists  in  a  vertical  ineision  along  the 
outer  aide  of  the  tendo  Aehillis  do\vn  to  the  sliarp  edge  of  the  plantar  skin, 
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coiitiuued  Lorizontallj  aroiind  tlic  hool,  vvitli  dissefitiou  of  tlie  t!ap  and 
tractian  toward  tbe  iuiier  side  of  the  foot.  (-'are  sliould  lic  takeu  tu  biig  tlie 
boDe  in  this  procedure  so  as  not  to  interf  ere  with  the  akin  circulation  of  the  lieel 
flap.  If  this  is  done  therc  is  little  danger  of  neerosis  of  the  skiu  over  the  heel, 
and  the  acar  is  submitted  to  a  miniiuiuii  of  pressure  at  a  later  date. 

Other  incisions  are  a  \'ertieul  incision  directly  over  the  tendon  down  to  the 
bone,  and  a  seniihmar  incision  to  tiirn  the  wliole  hcel  tlap  back. 

Fractures  of  the  Tarsal  Scaphoid. — In  2  easea  Deutschlander  (i)   reraoved 
the  bouo  with  satisfactorj  rcsult. 
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CHAPTEE   VI 

AMPUTATIONS 

H,  H.  M.  Lyle 

Any  siirgical  operation  wliich  involves  the  removal  of  the  wholc  or  a  part 
of  a  limb  is  an  ampiitation*  For  convenience,  amputations  are  divided  into 
two  classes:  amputatioiis  proper,  wheii  the  extremity  is  severed  in  ita  bony 
continuitj;  and  disarticulatioDa,  wheii  the  removal  takes  plače  through  the 
joint* 


BEVELOPMENT  OF  DIFFERENT  TYPES  OF  AMPUTATION 

The  two  fiindamental  incisiona  from  which  ali  others  can  be  developed  are 
the  transverae  circular  and  the  oblique  or  ovaL    In  the  tranaverse  circiilar  the 

nn  inctflion  is  perpendiciilar  to  the  long  axis  of  the  limb;  in  the  obHque  or 

7al  it  is  a  t  an  obtuse  nn^le. 

Transverse  Circnlar  Method  (Fig»  1). — The  oldest  of  ali  amputations  is  tho 
cimilar.  As  practiced  by  Celsns,  it  consists  of  a  siraple  tranaverse  incision 
through  the  healthv  tissnes.  It  can  be  readilv  seen  that  this  method  provided 
no  adequatc  covering  for  the  bone  and  was  conscquently  not  auitcd  to  the  cases 
in  which  primary  union  was  desired,  This  defect  in  the  Celsian  method  wa3 
ovcrcorae  bj  Jean-I^^uia  Peti  t  of  Paria  (1718)  and  Cheaelden  of  London 
(1749).  They  laid  down  tlio  general  rnle  that  the  incision  should  be  made  in 
2  steps,  The  sktn  and  snperfieial  faseia  wcre  firat  divided  and  retracted,  and 
the  muscles  were  then  pnt  throngh  at  the  highest  passible  leveL  A,  Louis  of 
Pariš  (1752)  rojectod  this  method  and  retiirned  to  the  Celsian  incision  plns  a 
Ligh  division  of  the  bone.  Teehnical  improvenients  were  added  by  Alanson  of 
LiverpcH)!  (1779)  and  Boyer  of  Pnria.  The  circnlar  method  as  practiced  to- 
da v  follow8  closelv  tlie  tcchiiic  of  B.  Peli  and  Hev.  Hey  of  Leeds  callcd  hia 
method  the  "triple  incision":  The  first  incision  divided  the  skin  and  faseia, 
which  were  dissccted  np  for  a  sufficient  diatance;  a  sccond  incision  divided  the 
mtiseles  to  the  bimc;  the  nnusclcs  were  then  separatcd  from  the  bone,  and  the 
Inine  sawn  through  at  a  stili  highcr  level. 
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ADVANTAGES — -The  ativantages  on  the  circular  meifiod  are  simpHcity,  speed 
of  performance,  the  lertst  aaerilice  of  limb,  oiiniriHim  daniage  to  niitrition  and  circu- 
Ifltion,  and  smnllest  W(iiind  surface  eJcpoaed  to  infeetion. 

DISADVANTAGE8 — The  disadvantages  of  the  circular  method  are  tVie  positioo 
of  the  cieatrix  over  the  tind  of  t  ho 
bone;  the  diffic'ulty  in  t\  CDnical  limb 
of  aeparating  cnough  skin  to  cover 
the  bonf,  or  in  a  nuisfidar  pa  rt  of 
the  limb  of  obtaining  proper  ex^K>aur6 
foT  the  high  section  of  the  bjiie; 
and  its  inadaptibi!ity  for  inj urica 
where  the  destruction  of  tissues  is 
uiiequaL 


Fio.  6.^Transveb»e  Circtdlab  Incision;  Method  of 
liETRAcn.va  Skjn  and  PoaiTiON  OF  Knife. 
(Kocber.j 


TECHNTC. — The  skin  aed  s\i- 
perficial  fascia  are  divided  at  right 
angles  to  the  long  asis  of  the  limb;  the  skin  retracted  (Figs.  6,  7,  8)  and  dia- 
seeted  to  tbe  reijinrod  diatanec;  the  superfieial  imiacdes  divided  and  allovved  to 
contract;  and  the  ineisioii  earried  down  to  the  bone  in  such  a  manner  that  a  f nu- 
ne bshaped  \vound  is  inade.     The  bone  is  then  treated  aeeording  to  tbe  osteo- 

plastic,  aperiosteal  or  tendinoplastic 
methoda.  In  order  to  obtain  siifficfent 
cf iveri ng  for  the  bone  the  following 
points  nmat  be  kept  in  mintl:  The  akiii 
must  be  divided  at  a  distanee  he!ow  the 
point  of  bone  seetion  e<]nal  to  the  diamc- 
ter  of  the  lirab  at  the  8aw  line;  in  the 
iipper  arm  wliere  the  retraetion  is  the 
greatestj  1\A  diameters  nnist  l>e  al- 
lowed. 
Obliqiie  or  Oval  Method  (Fig,  1). — This  method  waa  first  deserihed  hy 
Sharpe  of  London  ( 17:]1J  ),  used  by  Blasitis  of  Amsterdam  ( IS:JS)  and  perfected 
by  Soiipart  of  Liege  (1847). 

ADVANTAGES — The  advantages  of  the  oblique 
method  o  ver  the  transverse  circubir  are  a  higher  aec^eas 
to  the  bone,  ebtter  position  for  the  oieatnx,  poss^ibility 
of  utilizhig  tissue  whicb  would  othcrwisc  be  sacriticed* 
and  n  wider  range  of  adaptability- 

DI8ADVANTAGES.— The  disadvantages  of  thls 
method  are  a  more  extensive  wound  aurfaee  and  a  grcater 
damage  to  the  nutrition  and  eirmlation  of  tbc  tissuea. 


FlO*      7» — TnANBTERBE      ClRCITLAR      InCISION, 

BaRittal  acction  shnwirig  cone  whirh  is  left 
iJtcr  sawing  through  tlio  bone.     (Kocher.) 


Fig.  8.— PontnoN  of  tsb  8u- 
TuriE  Line  in  a  Tranbverse 
Circular  Incibion. 


TECHNIC  (FIGS,  9,  10,  11,  12). — Kocher  ia  a  strong  advocate  of  this  method. 
The  following  is  hia  description: 

**The    oblique    incisJ^ion    h   tbc    most    importaut    and    most    nniversal    method    of 
amputation«   in  simplc  casei;!.     In  this  uirtboil  the   upp<T  and   lower   ends   are   indi- 
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ca  tod  by  mak  ing  short  inciiioiii  in  to  a  fold  of  skin  raised  up  betweeB  the  finger 
and  thumb,  the  clistal  inciBion  heinfr  made  at  Tight  an^jfles  to  the  surface,  the 
proxirotil  one  parallel  to  the  surfaee.  The  iipper  end  lies  at  the  kvel  where  the 
poriot5tenni  is  to  I«  divided,  the  ]ower  end  lies  at  a  distance  below  it  equal  to 
the  diamoter  of  the  limh.  After  dividing  the  skin  and  faseia,  the  lower  ellipee 
of    skin    is    seized    \vith    the   left   hand    and   drawn    upward,    and    the    mnseles    are 

divided  dowti  to  the  bone»  the  edpe  of 
the  knife  heing  direeted  toward  the  bone 
so  that  a  flap  is  fornied  which  increases 
in  thiekneaa  toward  its  base.  The  i>eri* 
ostenm  is  divided  tran8vcr8ely  where  the 
incision  reaehes  the  bone  and,  as  in 
the  transverse  eircubr  incision,  is 
separated  upward  so  tbat  it  may  cover 
the  sawn  surface.  The  musculocu- 
taneous  flap  is  now  folded  over  the 
wound," 

Fio.  9.^0bliqub  iNrmitJN.     The;  lowor  otid  mado 

by  ciiitiiriic  acrosa  ti  fold  t>f  skin  mi^s-ed  up  be-  __        t*      i     ^    ▼      ■   ■  t^i  i     ^ 

twoon  tke  finger  uiid  the  thumb.    (Kocher.)  The  Backet  Inciiian,— 1  hc  racket 

incision,  introduced  by  Malgaigue  of 
Paria  (18*37)^  is  fornied  by  adding  a  longitiidinal  incision  to  the  obliqiie  or 
transverse  circular.  Tbe  length  of  this  longitiidiiial  incision  is  detemiined  by 
the  height  at  \vbich  tbc  bone  is  to  be  sawn  (Fig.  2).  This  incision  h  the  best 
type  of  ampiitation  to  retain  iiseful  muscles  in  a  stump,  Koiihera  principle  of 
a  selcctive  incision  shoiild  be  ii^cd  and  the  handle  of  the  racket  placed  over  an 
intermnscnihir  septurn.  This  aeptiini 
should  mark  the  ''nentrul  zone''  be- 
tween  two  areas  siipplied  by  different 
uerves. 

The  Lanceolate  Incision  (Fig.  3)* 
— This  iS  obtained  by  roiinding  off 
tbe  angle.s  of  the  racket  incision.  It 
was  used  by  Conrad  Langenbeck  of 
Gottingen  (1807)  for  the  ineta- 
earpns^  by  Guthrie  of  England 
{18ir*)  for  tbe  shoulder,  and  alao 
by  Abernethv  for  tbe  hip,  The 
čred  i  t  for  tbe  genera  listat  ion  of 
tbe  nictbod  bekjngs  to  Scoutetten 
(1827). 

Ilap  Methods  (Figs.  4,  5).— Tbese  can  be  developed  from  the  transverse 
cirenlar  or  tbe  obliqiie  by  the  addition  of  2  longitudinal  ineisions.  Tonng  of 
Plvinoutb  f  lf>7l))  cretlits  Lowdham  of  Exeter  with  inventing  tbe  single  flap  of 
skin  and  fascia,  Verduin  of  Amsterdam  (1C>96)  cmployed  a  ninscnlocutaneons 
fbip  cnt  by  tr;insfixion,  Hnvaton  of  Laiidan  (1731))  eiit  donble  siimire  flaps, 
ec|ual  to  bolf  tbe  tliiekness  of  tbe  limk     Vermale  (1765),  a  French  surgeon 


Fio.  10. — OBLigui:  Incision,   The  upper  ©ud  ma 
by  cutting  acroas  a  fold  of  skin  raised  bctweea 
the  fmger  and  the  thumb.     (KocherO 
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in  tbe  service  of  tlie  Eleetor  Palatiiic,  improvcd  liavatnifs  t<H"linic  hv  fash- 
ioning  rounded  or  oval  flaps,  these  tlaps  bcing  cut  by  tlie  traiisfixion  mctliod.  In 
the  further  development  of  the  flap  operatioiis  tbe  names  of  Gutlirie  and  Listen 
of  England;  ])Hpu>i;ren,  Ttoiix  and  Larrev  of  Fnuicro;  and  Klein  and  (/"onrad 
Langonberk  of  Gernianj  are  intimatelj  conneetod. 

Flaps  are  cut  by  (a)  transfixion  and  by  (b)  difisection^    Tbe  general  riile  to 


Fio*  IL—OBUCtuie  Incision*     Posttton  of  the  knife  in  order  to  sradualty  carry  the  inciiion  deeper 
through  tlie  eoft  parts  of  the  flap.    (Koclier.) 


ot    ti  me    18    essen- 
If  an  attenipt  i  a 


bo  observed  is  tbat  the  lengtb  of  tbe  combined  flaps  sbonld  be  eqnal  to  IV2  t'i(^ 

diameter  of  tbe  linib  at  the  9aw  line. 

(A)  TRANSFIX10N.— Fonnerlv  this  wa8  tbe  popular  niotliod ;  todaj  its  appli- 

cation    is    limited    to    those    eases    in    wbieb    tbe    saving- 

tial  and  to  flaps  where  manv  tendons  have  to  l>e  severed. 
rinade  to  eiit  from   withant    inward,  tbe  nnetjmil   con- 

traction  and  rolling  of  tbe  tendons  under  tbe  knife  will 

rci^iilt  in  an  nneven  seetion,      By  inserting  tbe  knife 

l)€?tween  tbe  bone  and  tendons,  and  cnttinf^  up  tbrougb 
^them   witb   a   rapid   sawiug  motion,   tbi.s   difli(nilty   is 

civercome.      In   tbia   metbod   a   donble-edged    knife   is 

thmst  tbrougb  tbe  skin,  across  the  snrface  of  tbe  bone, 
'  on  a  level  witb  tbe  propoaed  bone  seetion;  bv  a  steadv 
.  8awing  niotion  the  kiiife  is  earried  downward  to  tbe 

de^ired  distauee,  tben  ontward  in  an  arched  manner. 
(B)  DISSECTlON.^Tbe  flaps  are  outlined  by  ineisions 
^maaing  tbrougb  tbe  akin  and  subcutaneoiis  tisaue.     llie  skin  is  freed  and  rc- 

tracted,  the  knife  earried  Qb!i(]nelv  tbrougb  the  ninscles  to  the  bone,  and  tbe 

inuselea  aevered  in  sneb  a  manner  tbat  tiio  tbinnest  portion  is  adjacent  to  tbe 

eutaneous  portion  of  tbe  flap  and  tbe  tbiekest  portion  is  at  tbe  base. 


Fig.  12. — PosmoN  or  the 

SOTUIIIS  LlNK  IN  AN  Ob- 
LIQUE  CmCULAR  AmPU- 
TATION, 
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ADVANTAGES.— The  advaDtages  aro  tliat  the  flap  oan  he  planned  to  save 
tissiie;  with  iiiieqiial  ttaps  tbe  cioatrix  is  not  subjected  tu  terminal  presi^ure ;  a 
ready  access  to  the  bone  is  provided ;  and  tlie  best  available  covering  can  be 
selected  froni  ai\y  aspect  of  the  linib. 

DIS ADVANTAGES. — Tlie  disadvaiitages  are  tlie  darDage  to  the  circulation 
and  nutrition  of  the  tissiies;  and  the  large  area  of  tissue  exp08ed  to  possible 
infection. 


THE  GOAL  OF  ALL  AMPUTATIONS 

After  the  preservation  of  the  lif e  of  the  patient,  the  goal  of  ali  amputations  is 
the  production  of  a  useful  stump.  To  obtain  this,  3  eardiiml  points  mii8t  be  ob- 
se rvLtl :  (1)  oorrect  trcatmeut  i>f  soft  parts;  (2)  eorrect  treatment  of  the  hi^ne;  (3) 
preveiitioti  of  stunip  utroi>liy. 


1.    Treatment  of  Soft  Farts* — A   well-nonrishcd   skin   flap  aeciistomed  to 
presaure  shonld  be  used;  the  edges  of  the  woimd  clean-cut;  absohite  heraostasis 

secTired ;  nerves  cut  short  to  prevent  their  being  en* 
meslied  in  the  cicatrix;  new  insertions  provided  for 
the  nmacleSj  or  if  thia  be  impracticable,  the  v  shonld 
be  sntnred  over  the  end  of  the  bone ;  the  raiiscular, 
faseial  and  skin  hivers  sutured  withont  tension,  čare 
being  takon  to  prevent  their  adberenee  to  one  anotber, 
and  the  cicatrix  so  placed  that  it  will  not  be  subjected 
to  presaure,  J.  X.  Jaekson  (Figa.  13,  14),  in  divid- 
ing  the  soft  parts,  cnts  tlirongh  the  skin;  after  thia 
retracta,  he  inciaes  the  deep  faseia,  reflecfcing  this 
witb  the  skin  flap.  The  miisclea  are  cut  obliquely 
toward  the  bone  and  the  woiind  is  elosed  by  accurate 
Fio.  is.-^ACKftoN'«  Method  l»y^r  mitiires,  partienlar  attentton  being  paid  to  the 
or   CuTTiNo    Amputation      approxiniation  of  the  fuacia. 

Flafs.     Flap  h  of   »kin.   su- 

pL^rficinl    and    def^p    f»iicia, 

mre  tlia&ovUid  bučk  by  cut-  ^       ,__     ^__      i      #  av      ti      *       t  .    .-  .-. 

tin«  iuto  the  itmuclo  mib-  ^'     Treatment  of  tne  Bone.^Tn  amputations  therc 

Biance.  are  4  methods  of  trcating  the  bone :  the  osteoplastic,  ten- 

dinoplaetic,  periosteal  and   aperiosteal,    The  osteoplasttc 

is  the  ideal  method,  bat  Teqmres  ideal  conditions.    The  tendtnoplastie  h  of  limited 

usefulness,    The  periosteal,  althoagh  employed  hy  the  majority  of  surgeons  of  this 

countrj,  is  inferior  to  the  other  methods  and  ahould  be  abandoned.    The  aperioateal 

is  the  most  miiiversaliy  applicable  and  the  most  practioah 


I 


THE  OSTEOPLASTIC  METHOD  (Fig.  15).— The  osteoplastic  method  aims 
to  cover  the  raw  bone  surface  and  meduUarj  canal  by  a  bone  flap  who9e  peri- 
osteuni  has  a  normal  connection;  in  this  \vay  the  possibilitv  of  painful  bonv 
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0Utgrowths  developing  from  tlie  periosteiim  and  raiirrrnv  is  avoidcd.  PirogoiT^a 
operation  (1852  )  fiirnislied  an  osteoplflstie  stump  wiiieh  was  capable  of  benring 
direct  vveiglit.  Contrarv  to  what  most  writers  ha  ve  claiined,  Pirn<i;off  attached 
onlv  a  secondarv  iinportatice  to  the  osteoplaatic  featiire,  bi 8  main  endeavor  beiug 
to  devise  a  procedure  whieh  \vanld  overrome  tbo  difficulties  enooniitcred  in  dis- 
secting  tbo  beel  Hap  of  a  S\iikvs  operatiun.  Gritti  (1857)  iiitro<liieed  bis  osteo- 
plastic  transcondvlar  ampiitation.  Tlie  developmeiit  of  the  modem  ostcoplastic 
niethod,  however,  is  dircctlv  dne  to  the  e^fforts  of  Eier  (1.SD2)  aitd  h  is  piipils. 
Bier's  original  vievv,  tbat  the  raw  surfacc  of  the  bone  and  iriediillarj  caiial  re- 
mained  teuder,  \vas  erroneous.  Ile  iio\v  aeknoud- 
edges  that  in  a  large  measiire,  the  teiiderness  is  dne 
jto  the  irregiilar  bonv  oiitgi*owths  froni  the  periogteinn 
ud  inedullarv  eavitv,  Bior  act  tho  standard  thiit  ali 
stiimps,  diaphjseal  aa  well  as  epiphvseal,  shnnld 
directlv  snpport  the  wliole  weight  of  tlie  bodv.  Bin- 
iiie  clainis  tbat  Bier's  ostcoplaatie  operation  is  neetl- 
lesslv  complieated  and  ditiienU,  and  tliat  ali  the  ad- 
vatitages  of  this  op<*ratinn  enn  l>e  obtainod  l>v  eover- 
ing  the  cut  end  of  the  bone  with  a  free  bone  trans- 
plant. 

THE  APERI08TEAL  METllOD  (HTRSCH-BUNGE) 
(FigB,  16,  17). — Tlio  aperiosteal  niethod  aims  to 
prodiiee  a  painless  snpporting  stnnip  eapable  of  earlv 
functional  iise.  The  re^ult  is  obtained  by  the  re- 
moval  of  a  portioii  of  the  periosteum  and  bone  marrow,  combined  with  inassage 
and  early  weight'bearing  exerei,ses.     Hirseh^s  investigations  (18fH>)  š!io\ved  that 

in  the  old  method  of  stripping  up  a  peri- 

osteal   cnff   to   cover    the   bone,    man  v 

shreds  of  periosteum  resulted.     These 

shredsj   stili   retaining  their   primittve 

o.steogenetic  fiinetion,  prodnced  painfnl 

bonv  spikes  (Figs.  18,  42)  wbieh  intcr- 

fei'ed  with  the  earlj  fnnetional  use  of 

the  stump,      While   by  massage,   exer' 

cišes    and    gradnated    pressuro   many 

sefminglv  useless  stunips  con  Id  be  made 

eapable    of   weight-bearing,    Biinge 

(11»00)  went  a  step  further  and  advo 

cated  the  reiuoval  of  1  to  2  cm.  of  tbc 

periosteum  and  the  scraping  oiit  of  the 

lioiie  marrow  for  a  similar  distance, 
The  correctness  of  Hirseh's  and  Bunge's  views  is  substantiiited  by  v.  Eisels- 
berg,  Kocher,  Moskowicz,  Ttanzi,  and  \Vitzel.  This  method  had  au  extcnsive 
practical  test  in  the  Rusaian-Japanese  and  Balkan  Wara.    At  the  Inteniational 


Fig-  14. — Jackson^s  Method 

OF      CUTTING      AjiIPUTATION 

Flapb.  The  incifijon  hfts 
becn  carried  obliquely 
Ihrough  the  iimscles  t«  the 
bone. 


FlO.    15, OUTBOPLAS 

Tic    Mbthod. 


I 


FltJ,      Ul  A  PERIOD 

TEAL    METHOf>, 


f 


FtQ.   17.  — '  Methud  otr  Trkating  the  Bon"«  in  an  Apebjostbal    Ampiitation,      (After  Muller,) 


Fio.  18, — 9bowikq  Bont  Spicctles  Rebultino  from  a  Periostbal  Amputation. 
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FlO.     19. —  T  EN  DIN  o 
PLAliTlC    MkTHOD. 


Fio*  20-  —  Periosteal 
Methoe. 


(VmpTss  of  1914,  Kanzi  (73),  froiii 

%'on   Kiseisbcrgs  elinic,  reported  on 

tke  rcsiilts  iii  iiperiosteal  aiiipiitatioDs 

of  tbe  leg.    In  75  eases,  l>etween  tbe 

vears  1901-11)13,  tlie  end  rasiilts  oii 

40  of  these  werc  obtainedj  25  healed 

h  v  priiunrv  miioii,    IT*  bv  secondarv 

iiitention*     In  31  cases  an  end-bear- 

ing  stnmp  was  obtained,  in  7  cases 

tbe  resiilt  wa8  fair,  in  2  caaes  tbe 

stnmp  was  not  end-bpuring.     In  tbe 

15  casea  wbicb  bealed  by  secondarj 

intention   10  were  conipletelv  satis- 

factorv,  4  were  fair  and  onlv  1  a  fail- 

nre.     Tbe  ages  of  tbe  patients  varied 
frorn  2<*  to  SO   vears.      Tbe  reinarkable   featiire  of  tbis  report   i^s  tbe   nuni- 
ber  of  siiccessfiil  stnmps  ohtained  in  the  iiifeeted  cases.     It  is  in  j  ust  theae 
cases  tbat  tbe  p  e  r  i  o  s  t  e  a  1 
mcthod    fails,    as    tbe    indain- 
ination    leada   to   the    produe- 
tion    of    exostoses.      Salomon 
reports    similar    resiilts,    and 
concliides   tbat   tbe    aperios- 
teal  method  s  b  o  u  1  d  be  tbe 
normal  procedure  in  ampiita- 
tions. 

TEKD1NOPLA8T1C  METHOD 
(DITVAL  W1LMS)  (Fig.  19), 
— Tbe  tendiiioplastie  nietbod 
ainis  to  cover  the  sa\^Ti  bone 
bv  a  broad  tendon,  \vhi("b  ia 
Btitehed  to  tbe  periosteum. 
Tbiiš  metbod  is  of  limited  ap- 
pHcution.  G  o  o  d  fmictiona! 
sttmips  ran  be  obtaiiied,  how- 
ever,  a  t  tlie  knee,  a  d  k  le  and 
hunienis  wbere  tbe  *]uadricep8 
tendun,  tendo  Aebillis  and 
trieeps  are  available.  It  is  of 
sporial  valuG  as  a  covering  in 
finger  and  metacarpal   ampii- 

tatioiis.     Rneb  stmnps,  \vbeu  freated  by  tbe  o!der  nietliod,  often  remain  exceed- 
inglv  gensitive. 

TBE    PKKIOSTEAL    METHOD    (Fig.    20).— Tbe  functional   resiilta   of  tbis 


Fio.  21. — BiEM^i*  pRuviBioNAL  PEo-Ltta.     (Ritter,) 
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Fia.  22.-=ScoLtosrs  After  Hioh  Amputation  or 
THE  Arm.     (Rit ter.) 


method  earniot  be  comparfid  with 
those  obtaincd  by  tbe  osteoplastic  or 
aperiosteal  methods,  Fn>m  practi* 
cal  experienee  we  are  fimilj  con- 
viHced  tluit  this  time-honored  method 
bas  outlivcd  it 8  nsefiiliioss  and  sboiibl 
l>o  abaiidoned.  In  diapliyseal  ajnpu- 
tations  pei^foriuc^d  aecording  to  tbis 
iiietliod  a  aatisfactorv  cnd-bearing 
stiiinp  is  rarelv  obtaiued,  and  in  am- 
putatioiis  throiigh  tbe  shaft  of  tbe 
le  1 1  HI  r  tlie  resiilts  are  notoriously 
bad  (  Fi«rs.  126,  127).  Cramer,  in  a 
series  of  96  cases  of  amputations 
tlirouiib  tlie  thigh  and  leg  fovind  70  h 
bad  8tiimpj!i,  and  onlv  2  eapable  of  | 
bcariiig  direct  weight.  In  a  personal 
stud  v  of  1»?  ampntations  tbrougb  tbe 
thigb  wo  fonnd  only  1  eud-bearing 
atiinip.   These  amputatiotis  were  per-  ■ 


fonued  in  Xew  York  clinics,  and  tbe 
luajoritv  of  tbom  by  our  ablest  snr- 
geons;  tbe  fanlt  lav  not  in  tlje  teebnic  of  tbe  operator,  bnt  in  tbe  method,  Of 
these  cases  12  healed  by  primary  nnion,  1  by  seeondarv  inteution;  ali  had  tbe 
iisnal  artifieial  limba  applied  at  the  eiid  of  :i  nirmtbs* 
Dranning  in  122  aniputations  of  the  thigb  and  leg  found  onlv 
a  few  with  end-bearing  atnmps.  Salomon  and  othera  report 
šimilar  resnlts, 

3.  Prevention  of  Stump  Atraphy*— T  li  e  prevention  of 
stunip  atropbv  ia  tbe  tliird  great  princi ple  in  obtaining  a 
nsefnl  eud-bearing  stnnip.  The  best  formed  stmnp,  if  not 
quickly  piit  to  nse  as  a  real  snpport,  inav  become  atrophied 
and  useless.  As  soon  as  tbe  woiind  ia  healed,  niassage  move- 
nn^nts  and  graduated  \veight-bearing  exereises  mnst  be  coni- 
meneed,  and  witliin  a  yhort  tirne  a  tomporarv  and  tben  a 
pernianent  end-bearing  artiiicial  limb  worn.  The  modem 
artiticial  limb,  by  distribnting  tlie  weight  to  sides  and  other 
parts  ratlicr  than  to  tbe  end,  eansea  atrophv  and  sbonld  not 
l>e  nsed ;  tlie  same  adviee  applies  to  stnnip  ''slirinkers"  and 
ali  other  atropbv  producing  devices.  Ali  Btumps,  according  to 
Hirsch,  sbould  be  treated  as  follows;  After  operatir)n  elevate 
tbe  štnmp;  wbeu  tbe  woiind  i^  bealed  give  a  drv  niassage 
twice  dailv,  at  tbe  completion  of  wbieb  rnb  in  a  2  per  cent.  aolution  of  salievHc 
acid  in  olive  oil;  at  night  innnerse  the  stimip  in  a  warni  sodium  earbonate  bath; 


Fig,  23.  —  BrER*s 
METHot>  or 
Trka  TI  KO  thb 
Nerveh  in  Ampu- 
tation. 
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protect  the  stuiilp  witli  vuttou  wool^  phiee  a  hox  at  tbe  foot  of  thc^  bed,  make  tlie 

patieiit  press  ajE?ain&t  it  from  5  to  10  iiiimites  3  tiiiiC8  a  dav,  theii  4  tiiiios,  then 

pcvery  2  liours,  Himllv  cverj  hour.   After  each  pressiiro  treatnicnt,  euergetic  mus- 


Fio.  24. — RiTTBa's  Metkod  of  Tbeatjng  a  Club&bd  Nebve. 

cular  movemeiits  witli  liexion  and  exteTisioii  of  hip  and  knee.  Tho  patient  is  tiow 
readv  for  thc  standing  exerci8es  aiid  starts  by  resting  thc  stiimp  ou  a  bran  bag, 
at   tirat  on  both  lega,  then  on  the  stump  alone;   if  there  is  no  pain,   fit  the 

stinnp  with  a  temporarv  peg  leg  (Fig.  21)  and 
latfT  with  a  permanc^iit  prosthetic  applianee 
which  should  take  the  weight  on  the  end  of  the 
stiimp.  (^arc  iniist  be  emploved  to  prevent  the 
occnrreiice  of  contraeture  or  static  defomiities 
after  ampntations.  In  ampiitationa  of  the  thigh, 
if  the  patient  nses  criitehea  for  some  tirne,  it  will 


Fia.       25* — BAl<DKNHBUltH'B 

Mbtbod     of     Tkeatino 
THE    Nehve«    in    Ampu- 


Flo,  26.— Bter'h  Mopifk!ation  of  the  Helferich  Frami 
8aw.  Mt^th*xi  of  uaing  thc?  friime  mw  to  removo  fllioes 
of  boDc.     (IVl9-L*>u»deu.) 


bo  ft»im<l  that  the  tlpxor8  bave  beconie  eontracted  and  tbe  stiimp  drawn  forward, 
past  tbe  \veight-bearing  line.  Before  aii  artitieial  leg  can  be  pn*perly  adjiistcd, 
thc  flexion  eontractiire  niu^t  be  overcome  bv  a  tenotoiny  or  a  nianiial  correction. 
A  Bimilar  coiiiHtion  occurt^  at  tbe  knee.  Tn  bi*^h  anipntation  of  tbe  npper 
estremitv,  especiallv  in  yoiinger  people,  scoliosis  (Fig.  2:i)  may  ensue  if  snit- 
^aWe  eacerciae«  are  niit  iiti4titiUed  to  prevent  it. 

SummaiT.— Eveu  at  the  present  dav  nnich  is  stili  to  bc  desired  in  the  fimc* 
tional  results.    Tbe  osteoplastic,  apcriosteal  and  periosteal  incthods  are  capable 
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of  yielding  scrviceable  stunips  if  thc  operation  is  correctly  performed,  primarv 
union  obtained,  and  early  functiooal  iisc  instituted.     To  obtain  auch  perfect 


""<5 


Fto.  27*^Mi;tbod  of  Usino  Helfesich^s  Saw.     (A^hauaen.) 

results  in' ali  oases»  ideal  ccmclitioiis  must  b€  present.     In  the  face  of  complica- 
tions  in  tbe  lica  1  ing,  tlie  apcriostcal  method  is  the  only  one  wliie!i  fiirnii^lies 

a  uaefiil  weight-beanng  stnnip ;  in  the  osteo- 
plastic,  necrosis  of  tlie  fiap  niav  take  plače ; 
and  in  the  periosteaK  the  iiiflammation  leads 
to  the  production  of  exostosci?,  The  aperios* 
teal  19  adaptable  to  ali  conditions  of  niitri- 
tion,  whereas  the  osteoplastici  niethod  is  con- 
tra-indicated  in  caaes  of  doubtfnl  circulation. 
Bc^aides  its  wider  range  of  nsefulness,  the 
aperiosteai  method  is  far  simplcr  to  perform 
than  either  the  oateoplastic  or  tlie  periosteal. 
The  same  objections^  bnt  to  a  lesser  degree,  hold  for  the  compariaon  of  the 
aperiostpal  and  thc  tcndinoplaatic.  An  added  advantage  of  the  aperiosteai,  the 
tcndinoplaatie  and  the  ostcoplastic  over  the  periosteal  is  that  any  convenient 
gkin  can  be  used  in  the  flap,  as  these  methoda  do  not  of  necessitjr  require  skin 
accnBtoraed  to  pressnre, 

We  consider  the  aperiosteai  method  to  be  the  safest  and  the  simplest  and  to 
have  the  widest  range  of  tiaef  ulness.  In  experietieed  hands  and  iinder  ideal  condi- 
tions, the  osteoplastic  gives  splendid  operative  results,  The  periosteal  sbould  ncver 
he  used.    Ajiy  method  may  fail  if  stump  atrophy  is  not  prevented. 


Fio.  28.  —  Method  of  Beveling  Bont 
Anoleb. 


GENERAL  PRINCIPLEiS   UNDERLVING   TREArMENT  OF  THE   SKIN, 
MUSCLE  TISSUES,  NERVES,  BLOOD-VESSELS  AND  BONES 

The  Skin. — Tlio  luitrition  of  thc  skin  ahonld  be  carefiillv  preserved  and  due 
aIlowauce  made  for  its  contracti]ity.     Tbe  nearer  tbe  line  of  amputation  is  to 
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the  Inmk,  tlie  more  marked  is  the  rotraction  o£  the  skin.  The  average  shriiikage 
is  about  %  of  the  leiijB^h  of  the  flap.  The  contractilitv  is  impairfd  hy  inilam- 
maiian  and  edema  of  the  soft  parts,     Where  the  skin  is  thin,  adipose  tissBB 


Fio*  20. — Mkthod  of  Roukdino  Ofp  Ssarp  Borrr  Edoeb  with  Libton'b  Bojce-Ccttino  Fonamn, 
Sieady  the  upper  blad<?  of  the  fnroepa  with  tho  thiimb  of  the  left  hami,  mave  the  Iqwct  bladeupvard 
by  ft  twisticiK  raovement  of  the  wrisi.     This  makea  n  roiind  amouth  cdav. 

tacking  and  fibrous  connections  to  the  underljing  aponeuroais  and  boiies  exist — 
as  at  the  knee — the  rctraction  is  scant.  The  skin  m  some  regions  is  accustomed 
to  pressnre  and  conseqiicntly  makes  a  good  cuvering  for  a  stiimp,  as  the  skin  of 
the  hcel,  the  front  of  the  knee,  the  hack  of  the  e]bow,  palni^  etc, 

The  Hutcles. — ihiseular  tissuc  ia  not  very  resistaiit  to  infcction  and  shoidd 
be  gently  and  earefully  handled.  In  estimating  the  degreo  of  mnscular  retrac- 
tion»  the  mnseular  de%*elopment  of  the  patierit  and  the  presencc  of  atrophj  and 
of  inflamniation  nmst  be  considered,  The  flexors  retraet  more  tban  the  ex- 
tensors:  those  \vhieh  are  free  between  the  origina  and  insertiona — as  the  biceps, 
I 'himi5tri ngs,  ctc, — eontracting  the  most;  and  those  wludi  have  broad  long  at- 
rtaehments  the  least.    Tendons  shonld  be  ciit  clear  aeross  and  not  drawu  out  of 
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their  shoatha.  Ikioblaiic  and  Koch-Uorpot  wcre  tlie  first  to  call  attentlon  to  the 
vahie  of  sutiiriiig  autagonistic  iniiscles  o  ver  the  aturnp. 

Tlie  Nervea. — Nerve  trunks  «hould  be  ''bloekeil"  by  uii  iiijeetion  of  1  per 
cent.  iiovocain  solution  bcfore  beiiig  severed.  To  prevent  nerves  from  becom- 
ing  eiiiueshed  in  tlie  cieatrix,  thev  slitmld  be  drawn  dcnviij  and  2.5  to  5  cm, 
(^  to  1  in,)  trimmed  awaY,  Bier  eovera  the  cut  end  of  the  nerve  by  a  plastic 
on  the  sheath  (Fii^.  2tJ)-  Ritter  removes  a  wedge-8haped  portion  of  the  nerve 
(Fig.  24)  and  mituree  so  that  the  nerve  is  inclosed  in  its  nenrilcniina.  Bar- 
denhener  treats  the  nerve  stump  as  shown  in  Figure  25,  and  then  buries  the 
sturap  in  the  miiscle.  Cushing's  procedure  of  siituring  two  different  nerve 
tninks  to*:^('ther  is  not  pbyslologieal. 

The  Blood-vessels. — IMood-vessels  nhonld  he  eiit  at  right  angles,  the  main 
vessels  seized  with  arterj  forceps  and  separated  from  the  surrounding  tissue 
for  siitdi  a  distanee  that  a  ligatnre  caii  he  safelv  applied  withoitt  danger  of  slip- 
ping.  The  larger  hranehes  are  foiuKl  in  tlie  interonismilar  septa.  If  diffietiltv 
18  experienced  in  properlj  ligating,  an  eneircling  catgiit  sutni-e  can  he  applied. 

The  Bone. — The  bone  shoiild  he  treated  bv  the  osteiiphistie  (page  268),  the 
aperiosteal  (page  269),  or  the  tendinoplastie  method  (page  271). 
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Knives  and  Their  Handling.  ^ — ^A  nioderate-sized  sealpel  is  preferable  to  a 
long  ampntating  knife,  as  it  can  he  directed  with  greater  preeision.  In  a  few 
cases,  \vhere  sptK^d  is  the  essentialj  the  long  knife  is  indicated.  The  Catlin 
duiible-edged  knife  is  nsed  in  transfixion  and  in  work  between  hones.  In  out- 
lining  a  skin  flap  the  eve  miist  never  he  depended  on;  the  principa)  giiiding 
jvoints  should  be  indicated  hy  scrateh  marke.  The  blade,  not  tlie  point,  should 
he  drawn  acrose  the  tissue  witb  a  free  motion;  the  stroking  and  scratching  dis- 
secting-room  movenients  ninst  not  be  nsed.  The  skin  is  to  he  ent  at  right  angles; 
the  edge  of  the  bladc  directed  againat  the  part  that  is  to  be  discarded,  never 
against  the  flap;  scoring  of  the  snbcutaneous  tissue  and  skin  must  be  avoided, 
as  the  integritv  of  the  skin  depends  on  the  blo^>d-vessels  raniifving  in  the  fat. 
Čare  must  be  taken  to  preserve  the  blood  supplv  of  the  flap,  and  in  fashioning 
a  long  muscular  flap  it  is  wise  to  cut  downward  with  the  blood  streara.  For 
examp]ej  in  cntting  the  plantar  flap  of  a  Lisfranc  the  knife  cnts  downward 
from  the  tarsonietatarsal  joint,  hngging  the  plantar  surface  of  the  nietatarsals 
and  thns  reiliicing  the  nuniher  nf  blood-vessels  severed^  the  amonnt  of  blood  lost, 
and  the  damage  to  the  Boft  parts, 

Handling  of  the  Saw  and  Bone-enttinf  Forceps. — Bier'8  modification  of 
Helferieh*8  adjustable  framc  9aw  {  Figs.  2(>,  27)  is  the  most  uscfnl  tvpe.  Place 
the  heel  of  the  8aw  on  the  cleared  bone,  draw  it  from  heel  to  toe  with  a  firm 
even  pressure  nntil  a  satisfaetorv  gtiiding  groove  is  formed,  then  saw  throiigh 
^apphing  the  most  pressure  on  the  drawing  stroke.     Support  the  distal  por- 
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tion  of  tlie  limb  in  such  a  manuer  tliat  biiiding  of  tlie  saw  and  splintering  of 
the  bone  will  be  preventt^d.  8iiHK>th  off  tlie  sharp  edgcs  of  the  sawii  bone  with 
a  mw  (Fig.  28),  or  \vith  liston^a  bone-eiitting  forceps  (Fig.  20). 

Betractors. — The  soft  parts  eaii  bo  held  bat^k  by  a  sliding  metal  retractor 
(Fig.  30)  or  by  means  of  a  tailed  retractor  (Figs.  31,  32),  Tbe  latter  re- 
tractors  are  naade  from  strong  mualin  and  torn  to  fit  the  individual  require- 
.ments. 

HEMOSTASIS 

Hemorrhage  la  prevented  by  the  toiirn!quet,  the  forcep8-toumiquet,  digi- 
tal  compression,  teoiporary  ligation  or  chimpiiig,  preliminarv  ligation,  or 
by  planning  the  operation  so  tbat  the  severiug  of  the  main  vessels  is  one 
of  the  last  steps,  Extensivo  oozing  is  prevented  by  coagiilin  (Kocher- 
Fonio). 

ToiimiqQet. — -The  developmcnt  of  the  towmiquet  marks  an  iinportant  era 


Fio.  30, — MfiTAL  EKTKA.cTomp  Ofkn. 

the  history  of  ampntation.     Original ly  it  waa  a  simple  band  or  fillet  tied 

tightlv  about  tbe  limb  above  the  site  of  ampntation,  the  hemoataais  obtained  be- 

*iug  nncei-t^in  and  niisatisfactorv.     In  1074  the  Freiich  siirgeon  Morel  invented 

a  simplo  device  for  inereasing  the  safety  and  eertainty  of  the  compression.     lle 

pas^d  a  stiek  l>ciieatli  tbe  fillet  and  tnrned  it  arnniid  nntil  tbe  twisted  fillet  had 

'pro<Jnced  the  reqniBite  pressnre.     Tbis  ernde  device  of  MoreFs  fnrnished  the 

basia  for  the  8crew  and  band  tonrniqiiet  devised  by  hia  illuatriona  conntryman, 

Jean-Louis  Fetit  (1718),     Pefi{\s  iuslrument  (Fig.  .33)  and  ita  modifieationa 

applv  a  compression  to  the  wholc  of  the  circnmferenee  of  the  limb  and  a  local 

Iprc^šnre  to  the  main  vesseL 

KETAL  8CREW  TOURNIQUET.— Tn  the  second  tvpe,  as  exemplified  by 
tho  metal  8erew  tnnrniqiiets  of  Lister  (Fig,  34),  Skev  and  Paneoaat,  no 
band  is  used ;  hiit  an  attempt  is  made  to  limit  tbe  pressnre  to  the  main 
aitef^. 

ELABTIC   T0UHNIQTJET   OF   E8MAHCH,— The  third  type  is  represented  by 
i^elastic  tonrniqiiet  of  Eamarcb.    Tbis  is  a  revision  to  the  original  fillet  type, 


srs 


AMPrTATTONS 


I 


but  ilifTers  from  it  in  that  tlie  (*<niij)rossi<ni  is  ela^tic,  The  Esmarcli  bandage 
mul  ttmrnimiet  (1873)  aeuoinpli8h(?8  t\vo  purp^ses:  The  bandage  e^pels  the 
bh»od  f  roiii  tlie  part  thiit  is  to  be  anipntated ;  the  toiirniqiiet  prevents  the  en- 
trance  uf  aiiy  moro  blood  iiito  the  vessela. 

TKruNir. — Elfvate  thf  liuib  fnrni  4  to  5  minutes,  theii  api>Iy  the  stretrbed  Tiibber 
btnitliiiere  frrKii  thn  finpers  or  toes  ti>  the  upper  arm  or  thigVL     Overlap  each  turu  of 

the  bunilage  to  Va  its  witlth.  Carry  the  eompres- 
sioM  barid})tce  up  to  the  site  selected  for  the  appli- 
esition  uf  the  eonstrictor.  This  latter  is  a  »oft 
rubber  tube*  140  em.  loiig:,  and  linvinj?  a  diameter 
of  10  to  14  mm.  ITjider  eoiitiiuied  teiision,  wind 
the  er>nstrietor  aroiUHl  the  limb  ii  stifficient  num- 
ber  of  times  to  eoiitrol  tbe  eireuktion.  The  cor- 
reet  meiisure  of  foree  is  to  be  leamed  by  practice. 
Too  much  presBure  eauses  severe  pa  in  and  niay 
lead  to  paralyKi8.  On  tbe  removal  of  the  com- 
pression  biin*iaj|?e  the  limb  is  bloodleas.  At  com- 
pletioii  of  the  operation  apply  pressurc  to  the 
wouiu!,  elevate  the  Hmb,  remove  the  eonstrictor. 
and  wait  for  5  to  10  minntes  until  the  temporary 
luirtilvsis  of  tbe  hlood-vessels  disappears;  attend 
to  hemostasis  and  close  the  wound. 

CoNTRA-iNDiCATioNS. — The  compression 
bandage  should  Tint  be  applied  over  inflamed 
areas  or  over  soft  tumor  tistsue  on  acconnt  of 
the  poasilvilitv  of  the  presstire  disseminating 
t  ho  infection  or  tumor  eells.  In  tbin  people 
a  probmired  apptieation  niay  lead  to  a  pres- 
siire  paral vsis.     Too  long  and  too  tifi^ht  con- 

FiQ,  31.-Thk^^ailei>   Mubun   R.-     .triotiou  lead«  to  postoperative  oozingf  Where 

tlie  enmpression  baridiige  eannot  be  applied, 

hold  the  limb  at  ri^ht  anglea  to  the  hod  v  for  5  to  10  miniites,  then  apply  the 

eonstrictor.     This  method  vields  a  fairlj  bloodless  field. 
PERTHES^    TOURNIQUET; 

(Fig.  :J5).— Tbe  fourth  and 

moat  modem  tvpe  is  the 

p  n  e  u  m  a  t  i  c  tonrrH(]uet  of 

Perthes  (Tiibingen),    It  con- 

«ists  of  a  l>road,  dexil)le.  ad- 

juštaltle  band  encirclini;  a  hob 

low  ndilier  enfF-     The  eufl*  is 

digteudod  hy  means  of  an  or- 

dinarj  bievcle  pump,  and  the 

a  m  on  nt  of  presBure  indieated 

bj   an    attached   manometer. 


Fio.  32.— Tbbbe-^ailkd  Rbtbactob  Apfiiilo. 


Flo.  35. — pBfiTBE«*  Pncumatic  TouRNiguKT.    A,  Api>licutinn  of  tourniqii*»t.     II,  Tourniiitict:  an  putcr 
flc^Kible  meta)  bnnd  protcctinjj;  a  pnuiiii^ftlio  rufT,  n.  bieydo  pump  and  tnauoaa-tcr. 
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Technic. — (1)  Force  the  blood  out  of  the  extremity  by  appljing  an  Ea- 
march  bandage,  or  reduce  the  amount  by  elevating  the  limb.     (2)  Plaoe  the 

nibber  cuff  around  the  upper  portion  of 
the  extremity,  and  secure  it  by  the  flexible 
metal  band.  (3)  Distend  the  cuflF  by  the 
air  pump  until  150  to  200  mm.  of  mer- 
cury  is  indicated  on  the  manometer.  For 
the  average  čase,  150  ntai.  pressure  is 
sufficient  to  shut  off  the  blood  stream ;  in 
eases  of  nephritis  or  arteriosclerosis  where 
the  general  blood  pressure  is  over  200 
mm.,  250  to  300  mm.  may  be  required. 
The  advantages  are  that  it  produces  an 
even,  comfortable  pressure,  which  pres- 
sure can  be  altered  ^uring  the  operation  if 
desired,  that  is,  f  reed  when  the  main  vessels  are  secured ;  it  can  be  loosened  to 
detect  the  position  of  a  vessel ;  it  is  adaptable  to  amputations  under  local  anes- 


B 

Fia.  36. — CROsaHBBcnoK  of  Rubbbb  Tub- 
nvo  UsBD  nv  Mombubo^s  Mbthod.  A, 
For  adults  (15-10  mm.).  B,  For  chO- 
dren  (12-8  imn.) 


^G.  37. — Mombt7BQ's  Method  of  Controllino  the  Circulation  in  the  Lower  HAi«r  of  ths  Bodt. 

Note  elastic  banda^cs  bclow  groln  and  above  knee. 
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thesia  or  those  perforniecl  by  Bier's  vetioiis  anestliesta;  it  can  be  sterilized,  and 
the  troubleaome  iinwiiidiiig  of  a  nibber  constrictnrj  with  llie  consetjiient  dis- 
turbance  and  endangemient  of  the  asepsis,  ia  abolished;  the  blood  retums 
qiiifkly  into  the  blood less  liiiibj  and  aa  the  compressioii  caii  be  aecuratelv  rei^u- 
ated,  the  amouiit  of  postoperative  oozmg  is  greativ  diniiuished  and  the  danger 


of  paraly8is  abolished 


Fio,  38. — MoMBUBO*«  CoNaTBicTioN  CoHFLETSD.     Testin«  the  fcmoml  pulse. 

Uomburg^^s  Method  of  ControUing  the  Circulation  in  the  Lower  Half  of  the 
Body. — Grave  theorctical  objeetiuns  prevcnte<l  F^sniarch  from  applvitig  his  sim- 
ple  elastic  constrictnr  to  the  abdonien.  It  rcniained  for  Momhnrg  (1908)  to 
demonstrate  that  Esniarch'a  prim-iple  coidd  be  safelv  applicd.  Bier,  Axhau&en, 
Gerster  and  others  have  reportcd  favorablv  on  thiB  method.  Miich  useful  in- 
formatiim  will  Ive  fniind  in  v.  Sarr^s  monograph  '^Hber  Bhitleere  der  imteren 
[Korperluilfte." 

In  Monibiirg's  method  a  soft  mbber  ttibe  is  put  under  full  tension  and  woimd 
aroiind  the  waist  nntil  the  femoral  pulse  disappears.    The  tube  (Fig.  36)  has  a 
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cross-scction  of  10  to  IT*  miiK  ainl  lias  iisii;illy  to  ho  \vi>!in(l  aroiiiiit  from  3  to  5 
ti  111  e«. 

TECH  NIC  (Figs.  37,  38).^()n  aecoiiDt  of  tlic  se%'ere  pain  an  aneBthetic  is 
re(jyire<L  Emptv  the  bow€*lfi ;  exanniie  for  defoniiities  of  the  spine,  ptosis  of 
the  kidnejs,  liver  or  spleen ;  note  tlic  blood  pressure.  Flatc  the  paticiit  in  the 
Trendelenbur^  position,  staiid  on  his  right  sidt%  pass  the  end  of  the  tube  under 
the  \vaiHt  to  the  asssistant  opposite,  strcteh  the  tube  to  its  fiiU  exteftt,  aiid  s]owly 
vviiid  it  arouud  the  \\a'k^t  initil  it  eau  be  s<^ized  bv  the  asaiataut^s  free  haud; 
then  shove  the  free  eud  iintlcr  the  waiBt  froiii  left  to  right.  This  procedure  is 
repeated  iiiitil  the  femoral  pul^e  disappears,  then  the  enda  are  aecured  with  a 
strong  clamp.  Secondarv  niliber  coiistrictors  are  applied  to  both  thighs  just 
below  I^oupart'8  ligameiit,  and  Ut  both  legB  l>elow  the  popiiteal  flpaees.  On  coni- 
pletion  of  tlie  operatiou  the  abdominal  constrietor  is  loiisened,  and  tlie  secondary 
eonstriotorB  of  the  leg  freed  one  h  v  one,  Tn  this  way  the  retnrn  cireiilation  is 
graduallj  switched  in,  the  object  in  view  being  to  avoid  a  too  sudden  strain  on 
the  heart. 


4 
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INDICATIONS — The  cnQpioynient  of  MonibiiTj^s  tube  is  an  exeeptional  pro- 
cedure and  must  be  used  on!y  in  thoso  i^asrs  where  the  losa  of  blood  is  of  vi  tal 
iuiportanfe  and  whero  this  lo8S  r-ould  not  be  coutroUed  by  any  other  means.  It  tinds 
its  i^reatcHt  iiscfuhK^Ks  in  exteiisive  rescctiuus  uf  the  hip,  amputations  of  the  poliris 
autl  in  interilio-abdominal  disarticulations. 


CONTRA-lNDlCATrONS,— Deforniities  of  the  spine;  ptosis  of  kidnejs,  liver 
and  spleen;  arterial  an<l  cardiac  diseaae. 


Fio,  39. — ApPLieiTioN  of  Lynn-Thomab  Forcsfs-tournioubt. 


COMPLTCATIONS. — The  fonowin|Er  have  been  reeorded :    Sudden  deatb  ironi 
acnte  dilatation  of  the  heart,  auuria,  transient  suppression  of  the  urine,  dam-  ^ 
age  of  the  bowels  resultiui^  in  mneous  (liarrbea  and  hemorrhage.  ™ 

Lynn-Tlioma3  Forcep3-touriiiqiiet  {Fis:*  *^^'*  Ree  also  page  'H(>1 ). — These  for- 
čepa  are  the  most  practical  of  the  nnmerons  mecbanieal  devices  tlnit  have  been 
invented  to  confrol  heraorrhage  in  disartteolation  of  the  hip  and  shonlder.  They 
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consist  oi  2  paralld  blades,  divergeiit  liiui<llea  and  a  strong  pre»siire  eateh.  The 
flat  upper  bladc  is  serratecl  on  its  imtier  siirfocc,  tlie  lower  blade  is  sraooth, 
rounded  aiid  probo-pointed*  To  applj  the  forceps,  tlie  probe-poiiited  blade  is 
insertod  tlirough  a  sniall  openiiig  in  the  skiii  and  piLshcd  acrot^s  tlie  liinb  be- 
iieath  tbe  vessela;  the  scrrated  blatle  is  applied  to  tlie  skiii  and  the  handles 
ciamped.  The  skiii,  inelnsed  mit  parts  and  vessels  are  thns  compressed  be- 
tween  the  blades.  Thesc  clamps  were  extensively  emplojed  in  the  Boer  War 
and  &t«x>d  the  test  <if  praetiee. 

Digital  Compression. — Digital  compre^sioii  is  applied  t<:»  the  main  vosscls  at 
or  above  the  site  of  amputation.  Three  mefhods  are  in  use :  the  direct,  which 
necesaitates  a  preliminarv  exposure  of  the  vessels,  as  for  examp]e  conipreBsion 
of  the  eommon  iliac  throngb  an  abdoniinal  ineision;  the  inctircct  which  akns 
to  compreas  the  vessck  against  s^nae  r€*?istant  strnctnre;  and  tbe  flap-grasping 
methoA  This  last  is  praetieallv  obsolete.  Fonnerlv  when  a  flap  wa9  cnt  by 
traiisfixion,  the  assistant  slipped  his  hand  beneath  tbe  Ibip  containing  the  main 
vessels^  and  eonipreissed  tbcni  botween  h  is  thnnib  and  tingers.  The  emplojinent 
of  digital  compression  reqnires  a  skilled  strong-handed  assistant  wbo  can  apply 
a  well-regiilated  pressnrc;  as  it  is  dlffienlt  to  tvuiintain  an  etficient  eorapression 
for  any  lengtb  of  tirne,  the  snrireon  niust  ainptitatc  rapldlv,  Kapiditv  of  oper- 
ating  should  never  jeopardize  8afety,  hence  this  metbod  bas  jn8tly  fallen  into 
disiise. 

Preliminarj  Hemostasis. — Preliminarv  beinostasis  of  tbe  main  vessels  may 
be  pennanent  or  teniporarv,  the  fornier  prodneed  by  ligature,  the  hitter  by  a 
controlled  ligatnre  or  a  padded  elamp,  The  pennanent  ligatnro  niav  he  applied 
through  a  sp^ial  ineision,  as  tbe  ligatinn  of  tbe  external  iliac  in  ampntations 
at  the  hip;  or  durini^  an  earlv  j^taue  in  the  operation,  as  ligation  of  the  femoral 
^vessels  in  the  disarticnlation  of  the  hip,  bv  the  anterior  racket  ineision.  In 
tteniporarv  compression  tbe  main  vessels  are  expnsetl  and  a  tnpe  passed  aronnd 
them  (traetion  on  the  liMip  kinks  and  occlndes  tlio  Inmcn)  or  Crile's  adjnstable 
»crew  clamp  niay  hc  applied  Both  these  devices  prodnce  a  sati8factory  hemo- 
stasis witbont  produeing  any  damage  to  tbe  vessels.  The  disadvantagc  of  the 
niethod  ia  obvions,  neeessitating  an  extenKii>n  of  the  original  operation  and  re- 
qiiinng  a  separate  ineision. 

Coagulin  (Kocher-Fonio). — Troulilpsome  oozmg  froin  tnit  iimsrles  tbat  t^annot 
be  oheokeii  by  applieation  of  beat  or  pressiire  can  be  controlled  by  the  use  of  ooagulin, 
This  Hquid  is  prepared  froni  sterib/pd  lilond  plaqT]L\s  b,v  fractioiial  diatillation;  it  bas 
tbe  power  of  accolerating  and  iiuTeaaiiig  the  locui  eoiigulability  of  the  blood  and  of 
preventing  8econdary  beinorrhagcs. 

TECIINIC— Sponge  the  bleeding  surface  and  applv  tbe  coagulin  with  a 
Bccord  sjriuga 
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DTOICATIONS  AND  CONTEA-INDICATIONS  FOE  AMPUTATION 


Advances  in  modem  techiiic  and  woimd  treatment  liave  greatlv  dimrn- 
ished  tlie  uuinber  of  iimpiitatioiis  roqiiired.  The  liard-and-fast  rules  of  fonuer 
day8  have  pasaed  and  eaeh  čase  is  uow  judged  on  its  merits.  In  general,  aa 
amputation  of  the  linib  slioiild  iiever  l^e  perfomied  unless  tbe  prospect  of  saving 
the  patient'a  lifc  is  tbercbv  iiiereaacd. 

The  fol]owjng  indications  of  Esmarch^  if  interpreted  with  surginal  jndg- 
ment,  form  aii  excellent  workiiig  basis: 

1.  Exteiisive  eoinmimition  of  iHjncs,  laccratioii  of  lar^^o  blf>od-vessels  and 
nerves, 

2.  Laceration  of  the  wholo  museuhiture,  even  if  tlie  damage  to  the  bone  is 
sligfat. 

3.  Very  exten3ive  destniction  of  the  skin,  rondoring  the  limb  useleas,  and 
where  skin  grafting  is  impossible* 

4.  Gangrene  of  a  part  of  the  limb. 

5.  Malignant  tnmors,  execpting  involoid  sarcomata, 

6.  Severe  eeptic  or  pvemic  infeetions  that  cannot  be  cured  without  re- 
moving  the  sonrce  of  the  infection. 

7.  Intraetable  siippiiration  ivhich  threatens  tlie  life  of  the  patient. 

8.  Amputation  by  choiee,  wlien  tlie  patient  dcsircs  to  rid  himself  of  a  use- 
leas encnnibrance ;  atrophied  or  paral jzed  limb;  certain  deformities,  etc. 

In  gangrene  the  level  at  which  the  amputation  is  to  be  performed  will  de* 
pend  oo  the  condition  of  the  circnlation.  To  determine  this,  Mo3kowicz  of 
Vienna  emplovs  the  following  test:  The  limb  is  elevoted  for  5  minutes,  and 
an  elastič  constrictor  applied;  the  limb  is  then  retnrned  to  the  horizontal  posi- 
tion  and  at  the  end  of  b  mimitcs  the  constrictor  is  removed.  If  the  limb  ia 
healthj,  the  cireulation  returns  as  a  hvperemic  bhish,  reaching  the  toes  in  frora 
2  to  3  seconds-  If  gangrene  be  presen  t,  the  hvperemic  wave  passes  quickly 
doTi^^i  to  the  šcat  of  arterial  occlusion,  then  pauses,  leaving  a  elear  line  of  de* 
marcation.  Above,  the  skin  is  pinkisb  red,  bel(>w,  white  and  bloodless.  In  a 
few  niimites  the  skin  below  the  line  of  demareation  becomea  slightlv 
mottled,  the  hvperemic  wave  then  flows  8]o\v]y  down  the  limb  reacliing  tbe 
foot  in  from  2  to  3  minutes.  Other  tests  based  on  the  principle  of  the 
eomparison  of  reactive  hvperemias  have  been  emploved.  The  simplest  of 
these  ia  that  of  Sandroek;  In  preparing  the  patient^  the  ext.remity  la  vig- 
orouslj  ruhbed  with  a  niixtnre  of  alcohol  and  ether;  this  is  fo]lowed  by 
a  reactive  hvperemia  with  a  »harplv  defined  line  of  demareation.  As  a 
control,  tbe  opposite  leg  ia  rnbbed  and  the  amount  of  reactive  hjperemia 
compared. 

The  folIowing  traumatic  conditions  requiring  amputations  of  an  extreinity 
have  been  set  forth  by  Eates  of  South  Bethlehem.  His  wide  experience  and 
sound  judgment  make  them  valuable: 
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"Avulsion  of  a  limb,  of  course,  adrnits  of  no  question.  Aunulnr  crushes  (that  is 
to  say,  ^hen  ali  the  tissues  of  n  limb  hnve  beeii  erushed  tlirough  the  whole  of  a  liniite<3 
transverse  section  of  the  limb)  require  amputation.  Wheii  the  soft  tissues  under 
the  skin,  ae  weli  as  the  bone,  ha  ve  heen  coinniimited  by  a  squeeze  or  pressiire  of  a 
car  wheel  or  heavy  mnehinery,  oven  tbougb  the  skiii  muy  not  be  badly  hicerated*  an 
amputation  will  be  reciuired.  If  the  bone  or  bones  of  a  limb  be  eoTiiniiniited  beyond  a 
distance  of  6  cm.  (1  2/5  incheB)  und  tbe  soft  tinsues  inimediately  about  the  limb  be 
bad]y  lacerated,  one  should  amputate.  Exten8ive  loiigitudinal  and  oblique  laceratlons 
admit  of  conservative  treatment  as  a  rule^  while  circular  ones  are  apt  to  reqiiire  arapu- 
tation.  Circidar  lacerationa  involving  the  ehief  blood  vessels  and  tierv^cs  as  wcll 
as  the  muscles  retjnire  amputation.  In  cstimatinu:  tbe  condition  of  an  injuTy,  the 
eatteošive  museular  laceratioos  shoultl  recoivc  less  c^naideration  than  great  injurj 
to  an  extensive  area  of  Bkin,  Compound  fracturcs  whicb  sever  a  IsLVge  nerve  truiik  do 
not  require  primaTy  amputation.  Conservatism  should  alway8  be  tried.  Tbe  nerve 
may  bo  eutured  and  epliced,  if  neccssary.'* 

*' Compound  frarhtres  wUh  injurj/  to  one  8ysi€m  of  hlood  vessels,  when  there  are 
tWD,  do  not  rpquire  primarj  amputation.  ^Vlien  both  sjstems  of  blood  veasela  are  torn, 
amputation  as  a  m  le  is  neeessary,  AnastoniosL^s  of  blood  vessels  nt  the  site  of  a  b!idly 
mangled  limb  cannot,  as  a  rule,  be  auceessfidly  done. 

'*When  fraciures  are  cotnminuted  as  weU  as  componnd,  iiijurjea  to  the  soft  tissues 
are  nauch  more  eitensive,  Areas  of  throinbonis  will  l>e  uiuch  greater  and  conserva* 
tiam  he  less  suceessfrd*  In  any  given  caae*  while  it  is  probable  tlmt  eonservative 
attenipts  may  save  a  limb  but  leave  it  in  a  uaeless  eonditiori  or  in  a  doubtful  state, 
it  would  be  best  to  amputate,  if  the  amputation  would  assure  a  useful  stump,  unless 
the  mjury  be  high  up  in  tbe  thigh  where  the  mortality  rate  of  amputation  is  high. 

**The  individual  and  liis  trade  or  employmeijt  should  alwftys  be  taken  into  con- 
sideration  in  determinlng  whetlier  the  probabilities  sbould  weigh  for  or  agahist 
the  amputation.  Doubtful  conservative  fittempta  in  easea  of  very  aeriouBly  crusbed 
limhs  have  a  larger  percentage  of  mortalitj  than  amputation.  This  fact  should  also 
be  taken  into  considcration.  In  ali  eascs  of  doubt,  having  carefully  considered  the 
foregoing  facts,  ono  should  alway3  dclay  the  amputation.  Conservation  ia  alwaya 
the  pToper  policy  when  there  is  a  good  ebance  for  its  sueeess.  The  iirst  slgn  of  gas 
baeillus  or  streptococcal  iufection  in  tht*se  verj^  doubtful  debiyed  eases  sbould  rle- 
termine  an  amputation  immediately,  and  the  open  treatment  of  the  stump  afterward. 

*'Contra-in<iications. — Markeil  psychie»  phy8ifal  or  hemorrbagie  shoek  (actual 
anemia)  contra-indicate  immediate  openition.  The  degree  is  best  measured  by  a 
detemiination  of  the  blood  pre^^sure,  and  if  the  sy8tolic  blood  pressnre  be  belaw  80 
mm.  of  merciiry,  tbe  operation,  should  be  postpoiietL  P9yebie  ^boek  is  more  apt  to 
be  tc*mporary  and  ean  be  relieved  by  judieious  bandling  plus  tbe  free  use  of  morphin. 
Physieal  sbock,  on  the  other  ban  d,  i  a  harder  to  deal  with  and  in  the  severe  cases, 
nerve  blocking  wi]I  bave  to  be  resorted  to.  Hemorrbagie  shoek  (acute  anemia)  is 
the  most  serious  eondition  and  ealls  for  prompt  aud  energetie  aetion.  The  hemor- 
rhage  beJiig  stopped,  the  fluid  losa  is  niade  up  by  tranšfusion,  intravenoua  saline 
infusioM^  hypodermoelyBis  or  proctoelysis-  Tbe  defir'ienfy  in  the  general  body  ean 
bc  tenir>orarily  inereased  !iy  outo-infusion;  by  bandaging.  tbe  blood  is  forc€*d  out  of 
tbe  vessels  of  the  extremitic^  baek  into  tbe  trunk.  Cerebral  anemia  is  guarded 
»irainBt  by  the  use  of  tbe  dependent  bead  position.  The  distressing  air  himger  is 
relieved  by  inhalations  of  oxygen.  We  plaee  more  reliance  on  the  judicious  use  of 
morphin,  pluN  the  above  phy8ieal  measures  for  eombating  shoek,  tban  on  the  use  of 
cardiae  stimulants. 

*'Time  of  Amputation, — In  traumatie  eases*  given  tbe  proper  surroundings,  am- 
putate  as  soon  as  the  patient'«  eondition  warTants  it" 
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MOETALITY 

A  satisfartorj  atiidv  of  thc  inortality  is  at  thc  present  tinic  roiidered  inipofr' 
siblo  bv  thc  lack  of  i^iiitable  Btatistics*  Thc  divcrsitj  of  coiiditioiii^  aml  asso- 
ciated  cinniiiiBtaiitTs  iiader  \vliidi  aiupiitations  nn*  iH^rfnnnerl  iiinkes  t\\e  tm^k  ck- 
treiiielj  dirtieiilt  aiid  of  prablematic  va]ue.  In  trauinatic  eascs,  given  ordiTiary 
conditians,  aniputationH  of  the  iipper  cxtreniities,  witb  thc«  ex(*eptiHii  of 
tbose  at  tbp  sbtmlder  joint,  shoidd  give  iio  mortalitv,  The  same  holda 
for  ampiitatioiis  i>elnw  the  lowc*r  tbird  nf  tbe  leg,  Knee  jciiiit  anipiitatioii^ 
give  a  hnv  mortalitv.  Al)ove  the  kiiee  the  iiiortalitv  rapidlv  inerea.^es,  Tbe 
most  importaut  factort^  in  lovvering  the  mortalitv  of  amputations  are  the  saviug 
of  the  blood;  the  maiiitenanee  of  asepsis;  aiid  ebonsino'  the  right  time  to 
operate.  Much  valuable  informatiou  on  tbis  Biibject  will  be  found  in  Estes' 
article^ 


TREATMENT  OP  DISEASES  OF  THE  STUMP 
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Tn  eonsiderinc"  tbe  diseases  of  thc  stmiip  it  is  necessarv  to  differentiate  be- 
twcen  tiie  iiew  processes  and  tbe  eontinuation  ar  recurrcnce  of  tbe  original  dis- 
ease.  Besi  de  tlie  pathological 
possibilities  of  infeetion,  etc, 
common  to  ali  extensive  wonnds, 
the  stiirap  mav  be  rendered  iise- 
le8s  bv  its  sensitiveness  or  it 
mav  develop  ali  tbe  bad  featurea 
rcsidting  from  a  roiiical  stiimp, 
Sensitive  S  t  u  m  p  b. — Sensi- 
t  i  ve  stTunps  are  caii^ed  cbieHy 
bj  exostose8  and  atrophv.  It  is 
safo  to  say  these  2  cauaes  form 
80  per  eeiit,  of  t  b  e  paiiiful 
stimips.  In  tbe  remaining  20 
per  cent.  we  ^vill  find  the  causes 
to  be  progressive  osteitia  or 
periostitis ;  iieiiritis  from  the 
compression  of  nervea  in  tbe 
scar  tiasne;  adborent  cicatrix 
with  defective  nntrition.  These 
last  eanscs  werB  formerlv  con- 
siflered  to  plav  tbe  most  im- 
portant  r«*ile,  bnt  tbe  stndies  of 
Bier,  Bnnge  aod  Ilirsdi  have 


Fio.  40A,  —  CoNiCAL 
&rcracp  After   a    Suu- 

FEHlOeTKAL         AmPUTA- 
TlON       OF       TBE        Lko. 

{Čase  of   A.    Moachco- 


Fig.  40B.— Same  Conicai« 
Stuhp  Treatbd  bt  thb 
OaTEOPi*ASTic  Mkthod, 
(Čase  of  A.  MoBcfacowiU.) 
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conclusivelv  proved  tliiil  thcse  liitlor  JVitliMvs  j^Imv  l>ut  a  iiiiiinr  part.  In  tlio 
trt^atment  of  seiisitive  stiinips,  exnstt)ses  niv  prevciited  l>y  eiiiphiyiii^  tlie 
aperiosteal  or  osteoplastic  iiietliuds;  atropliv,  by  siiitable  weiglit-l)ciirii3g  exer- 
eises  and  eariv  funetiinial  nm  af  tlie  stuirip ;  uciiritiK,  hv  difisectiiig  oiit  tlie 
compressed  nerve  aiid  Ireatiiig  tlic  IuiIImjiks  ext.reniitv  aecording  to  the  Ritter  or 
Bier  methods  (see  page  2 72). 

Conical  Stumps. — In  a  tMHiiral  stiinip  (  Fig.  40 }  tUe  skiu  and  »oft  parts  haval 
retraeled,  leaving  aii  undne  prajectiori  of  tlie  bone.  The  apcx  of  the  stiiinp  is 
formed  by  bone  covered  witli  a  tissnc  paper  eicatrix.  Tli  is  cicatrix  not  infre- 
quently  is  the  site  of  a  low-gradc  uleeraticm,  and  at  tiines  tlie  bone  niidergoing 
necrosis  projocts  Ijevond  tlie  skiii,  Tbe  eaiises  of  the  cftnical  stiunp  are:  tuo 
short  flaps;  too  low  division  of  tke  bone;  losa  of  skin  and  soft  parts  dne  to  in- 
fection  and  sloiighing;  retraetion  of  the  imiscle  after  a  satisfaetorv  prinmry 
operation  bas  been  performed.  In  growing  cbildren,  in  ainpntatinns  throngh 
the  upper  ami  and  leg,  bite  conical  stumps  niay  develop  due  to  an  excesslve 
bone  gTOwth.  To  prevent  tbe  development  of  a  Juvenilc  stump  in  the  primary 
operation,  the  bfJiie  shoiild  bc  trented  by  tbe  aperio.steal  or  o.stenpla8tic  mctbods, 
espeoial  eare  being  taken  to  provide  new  iTi^ertioMS  fnr  tbe  severcd  nniseles,  and 
e^ercises  shonld  bo  institntod  as  earlv  as  possihle  to  prevent  atropby.  The 
kineplastic  arnpntations  of  Vangbetti,  whieli  aiin  to  preserve  tbe  vobnitarv  mns- 
cular  contraetions,  wonld  seeni  to  be  the  boht  pri  m  ar  v  operation  for  ehildreiu 
Tlie  treatmcnt  of  a  eonieal  stunip  coiisisti^  in  a  reanipiitation  by  tlie  aporiosteal 
or  Odteoplastic  rnethods,  fo]lowed  by  suitable  atropby-preventing  meaaures. 


UPPER  EKTREMTTT 

Tho  fnndamental  nnderlving  principb^s  of  anipiitations  of  tlie  upper  extrem* 
lty  are  tho  preservati^m  of  as  nnuAi  as  possible  uf  the  linib  and  tlie  eonservation 
of  the  movements  of  the  rctained  part.     \Veigbt-bearing  phiv.s  a  tiocuodarv  role. 

AMPUTATIONS    OF    FINGEES 

General  Considcrations.  — Always  rctain  a  stnnip,  no  Tnatter  bow  sbort,  pro- 
vided  tbe  tendoiis  are  athiebed  and  a  suitable  skin  covcriiig  eiin  be  obtaiiied.  A 
aingle  finger  or  stump  of  fiager  eapable  of  some  funetion  is  better  tban  tbe  best 
artificial  baiid.  In  aniputatiiins  undertakeii  for  disease  a  set  opcn-ation  ean  be 
emploved;  in  traiiniatic  eases  tbe  primiiiry  eonsideratious  are  to  save  as  much 
of  the  finger  as  possible  aiid  to  secure  aaepsia.  Any  available  skin  ean  be  nsed 
fnr  the  eovering.  An  anipiitation  tbrongb  the  phalanx  is  preferred  to  a  dis- 
artieulation,  provided  tho  attarbmeiits  of  tbe  teiidons  are  preserved.  The  at* 
tachment  of  the  flexor  profundiis  is  saved  by  retaining  the  base  of  tbe  tenninal 
phalanx;  tbat  of  tbe  flexor  suhliniis,  bv  retaining  the  base  of  the  second  pba- 
]aiix*     If  the  divided  ends  of  tbe  tlexnr  and  extonsor  tendons  are  sutured,  tbe 


FlO.    4L Rxi*ATION     Or     THE    iKTERPHALANaEAL  JoiNTS 

AND  THE  MCTACARPOPtlAI.ANGEAL  TO    THE     KnUCRLES. 

DibanicuLalion    of  thu  teniiirial   phalani  by  a    loiut 
plantar  flap. 


AMPUTATIONS 


patient  can  control  tlie  stump. 
The  iibrous  sheaths  of  the  ten- 
<lons  shoiild  be  closed,  so  that  if 
iiifection  iloes  occiir,  its  exten- 
fiirni  will  be  prevented.  The 
k  11  u  C  k  1  e  corresponds  to  the 
hoad  of  the  proximal  bone; 
hoiM*e  tlie  joiiit  line  is  alway8 
sitiiated  b  e  1  o  w  the  kniickle 
(Fig.  41),  In  disarticulation, 
t  lin  fibr(x^artilagiiiou3  p  1  a  t  e, 
wliieh  has  its  eliief  attachment 
to  the  baso  of  tho  distal  pha- 
hinx,  shoiild  be  preserved.  The 
Bacritice  of  the  head  of  a  meta- 
carpal    greatlv    weaken3    tho 

haiid.     If^  for  avmmetrv,  an  obliqiie  sef^tinii  is  luade  (Adehuaim's  operation), 

the  oiit  surfare  is  to  bo  treated  by  the  aperiosteal  or  tendinoplastic  methods, 

otherwise  a  weak,  painfiil  hand  will  result  (Fig.  42).     Palraar  flaps  are  to  be 

preferred,  so  desi^ied  t  bat  the  cica- 

trix  will  lie  oo  the  dorsiiiii.     A  scar 

adherent  to  the  eiid  of  the  stnmp 

Ttmy  renclor  the  wb(de  hand  nseless, 
TKKATMENT    OF    TIJE    BONE.— 

The  ti^ndnMipbiBtie  and   aperiosteal 

methods  are  the  inetliodH  of  cboicOj 

thon^b  irood  results  caii  niso  he  ob- 

taiiied  by  tlie  osteoplastie  (  Fifr<  4^V), 

The    osteoplastic    inethod    shonld 

iiever  he  used  in  traitniatic  cases. 
AFTER-TREATMENT.— Suitahle 

after-treatment    and    esereises    are 

just  as  ioiportant  iu  the  hand  as 

thev   are   in   tbe   lower   extreniity, 

and  iniišt  iiever  he  ouiitted. 


Amputatiok  TiiRoron  the  Distai, 

PllAI.ANX 


FlO.   42* — ^RiisLiLT  After  Adklmann'8  Opeeation, 
Note  »picules.      (Rit ter.) 


The  indications  for  this  arapii- 
tatioii   are    Hniited    to   tbo^e   traii- 
nnitic  eases  in  which  a  siniple  tri  ni- 
niini^  of  the  bone  finftiees  to  prorlitce  a  nsefni  stnmp.    See  also  Plastic  Flaps 
the  Finger,  page  292. 


I 


I 


UPPEU    EXT11EMITY 

r  D.8ABTICTJLAT.OS    OK    THE   D.STAL    PlIALASX 

,      This  iS  tO  be  pvefer.ca  to  an  amputation  tbrou,h  the  Jono,  provided  tbc 


«„p.     Cboo^c  a  na.o.-bladed  '^^^^^^f^^^j::^^ZtJ^ 
fo^.fingerandtbu«.basecHa.uthcpos.t.^ 

,„,Ies  and  mark  out  tbe  flap  ABC  ^^^•;;;*    ^^^  j^„,,i  i.eision  AB.    This 
andes  to  tbe  skin.  c.t  into  tbe  .io,nt  bv  -  ^^Z;;***;^^       i;,,^,„tB,  press  tbe 

Ufle  of  tbe  pbal»nx  fomard.  d.v.de  tbe  ^1«"«'^  Um  ^^^^^  ^^ 

iU  fl^or  digitorum  profundus.    Huggtng  tbe  bone,  carry 
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base  of  the  phalanx,  then  forward,  parallel  to  its  palmar  surface.  Suture  the 
flexor  and  extensor  tendons  over  the  head  of  the  second  phalanx  or  to  the 
glenoid  ligament.  Attend  to  the  liemostasis.  Close  the  wound  with  3  to  4  in- 
terrupted  silk  sutures.  Drainage  is  unnecessary.  Bring  the  dressing  around 
the  stump  f rom  the  palmar  to  the  dorsal  surface.  Immobilize  in  a  light  splint 
which  fixes  the  adjacent  fingers  and  wri8t.    Keep  in  moderate  elevation. 


FlQ.  44. — DlSARTICULATlON  OF  THB  TbBMINAL  PHALANX  BT  A  PaLMAR  FlAP. 

After-treatment. — This  consists  in  massage  movements  and  pressure  exer- 


cises. 


Comment. — This  method  yields  a  serviceablc  tactile  stump,  with  the  scar 
placed  well  back  on  the  dorsum.  A  similar  result  can  also  be  obtained  by  using 
the  oblique  circular  mctliod. 


Amputations  of  the  First  and  Second  Phalanoes 

In  the  second  phalanx  an  amputation  is  to  be  preferred  to  a  disarticulation, 
provided  the  attachment  of  the  flexor  sublimis  to  the  head  of  the  second  pha- 
lanx  can  be  preserved  or  its  function  maintained  by  a  reinsertion.  If  these 
conditions  cannot  be  fulfilled,  the  fingcr  must  be  disarticulated  at  the  first  in- 
terphalangeal  joint,  or  amputated  through  the  proxinial  phalaiix. 

Technic. — unkqital  dorsal  and  palmar  flaps. — The  length  of  the 
palmar  flap  in  an  amputation  should  equal  the  length  of  the  diameter  of  the 

finger  at  the  point  of  bone 
section;  in  a  disarticula- 
tion  it  should  8ligl]^y  ex- 
ceed  this.  The  dorsal  flap 
is  y3  the  length  of  the 
palmar.  Select  the  site  of 
bone  section  (X).  With 
the  finger  held  in  prona- 
tion,  outline  the  flaps  ABC,  ABD  (Fig.  45).  The  wounding  of  the  digital 
artery  is  to  be  avoided,  and  an  adequate  blood  supplv  provided  for  the  pabnar 
flap  by  placing  the  lateral  incision  mid\vay  between  the  dorsal  and  palmar 
surfaees.  Doopen  the  lateral  cuts  to  the  bone,  dissect  up  the  dorsal  flap, 
include  in  it  ali  tissues  down  to  the  bone,  secure  the  extensor  tendon  and 
prevent  it  from  retracting.     Dissect  up  the  palmar  flap,   secure  tho  fle^tor 


Fig.  45. — Amputation  op  the  Second  Phalanx. 


tJPPER   EXTREMITY 
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lendon  at  the  distal  eud  ni  tlie  tlup  and  pn/vcnt  its  rctraetiou.  lietract  tbe 
aoft  parts  and  divitle  the  bono  witli  a  fine  shw.  Treat  tlie  bone  stuuip  by 
the  tendinijplastic  inethnd,  sutiiriiig  tlie  tendons  over  tbe  bone  siirfane.  The 
tendniis  are  pnt  slii^Iitlv  oii  the  streleb  in  onler  to  niHintaiu  their  function. 
If  tbe  tendiiKJiia  lUiiterial  is  iiusntficieut  to  properiv  oarrv  out  tbe  tendino- 
plastie  method,  trebit  the  bone  i*y  tbe  aperioateai  iiietliod  and  provide  a  more 
proxiinal  insertion  for  tbe  teiMbni^,  ('lose  tlie  vvonnd  \vitli  iiiternipted  silk 
šiititres.     Tbe  scar  is  a  transvensi*  dorsal  ono  and  bes  j  ust  beknv  the  bone. 

THE  8INGLE  LONG  PALMAR  FLAR — Tbe  fiap  miist  be  eqiia!  to  l^/o  times 
the  diaiueter  of  tlie  di*ih  ni  tbe  poijit  of  bone  si^etioiu  Tlie  baiir  pabnar  flap  ean 
Ijc  usod  ftir  ainpiitatioas  tlmni^b  tbe  tiist  iiiterpbaUmtieul  joint.  It  is  tbe 
luethod  of  cbijice  in  the  terminal  pbalanx»  hnt  is  not  so  ap])!ieab]e  in  tbe  lirat 
aud  sciMmd  pbalan^es  as  the  len^h  of  H;ip  reipiired  entail,^  a  needless  sacrifice 
of  skin  aud  a  eorresjmnding  interfereneo  witli  t!ie  iintrition  of  tbe  flap. 

Visarticulation  can  be  earried  oiit  bv  eitlier  of  tbe  above  metbodSj  biit  due 
alIowaQce  nuist  be  made  for  tbe  expanded  head  of  tbe  pbalanx  and  tbe  palmar 
flaps  miist  be  ciit  larger. 

Corament* — The  operation  may  be  performcd  by  tbe  oblique  circular  inciBion. 
Kqual  aiiterti4io9terior  or  Ititeral  flapa  give  unsatisfactorj  temiinal  sears,  wbich  are 
subjeeted  to  pressure.  Aniputatioiis  by  large  terminal  or  external  flaps  possess  the 
same  defect,  but  to  a  lessor  degree. 


pLASTrc  Operation  on  the  Fjxoer  Tips 

Wheii  the  tip  of  the  finger  is  loat  and  n  satisfaetorv  covering  ca^Bot  be  oV 
t^iined,  it  is  usual  to  sacrificc  a  portion  of  tbe  p]nilanx.     Tn  eertain  oeeupa- 

tioiis,  piano  plaving, 
etc,  sneb  a  diminu- 
tion  in  tbe  length  of 
tbe  digit  entaik  a  seri- 
ons  impainnent  of  its 
fnnetional  valne-  The 
following  plasti e  pro- 
eednres  bavo  been  em- 
pfoved  to  avoid  snch  a 
loss:  (1)  skin  graft- 
ing;  (2)  tnin^ference 
of  Jlaps  from  other 
parta  of  tbe  body ;  (3) 
pbistic*  Maps  frorii  tlie 
iiiger  itself ;  (4  )  transptantation  of  anotber  finger  tip  or  tne. 

Skin  Grafting.^Small  bonj  defeels  mav  Ih)  covered  by  akin  graf  ta.     The 

Thiersch  raethod  does  not  give  very  satisfactorj  resni  ts-    Wolf  s  graf  ta  are  more 

riceable« 
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Transferencc  of  Flaps  from  Other  Parts  o£  the  Body. — Suitable  "muff  grafts" 
can  be  obtaincd  from  the  chest,  abdonien,  etc.  Sensation  8lowly  appears  in 
these  flaps.  After  they  have  been  transferred  to  the  hand  and  have  become 
well  nourished,  they  can  be  employed  to  form  secondary  flaps.    For  instance, 


Fio.  47. — OBLiguE  Traum atic  Amputation  of  Finobr  with  Mbthod  of  Ck>Taiiiiio  Tip. 


the  flaps  used  in  the  making  of  a  new  thiimb  (Fig.  59)  were  cut  from  a  flap 
which  was  original  Iy  obtained  from  the  abdomen. 

Flastic  Flaps  from  the  Finger  Itself. — Klapp,  in  certain  traiunatic  cases, 
where  it  was  desirable  to  preserve  the  longest  possible  stump,  bas  employed  skin 

flaps  from  the  palmar  aspect  of  the  finger 
to  cover  the  bone.  By  a  single  or  a 
bridge  flap  he  bas  been  able  to  produce 
serviceable  pressure-bearing  tips.  Where 
the  finger  is  cut  off  obliquely  through  the 
nail  (Fig.  47),  a  single  flap  with  a  lat- 
eral  attachment  is  made,  carried  over  the 
bone,  and  its  free  end  sutured  at  the 
opposite  side  of  the  finger.  The  result- 
ing  defect  is  left  to  granulate,  or  it  can 
be  covered  with  a  skin  graft.  Where  the 
finger  iš  cut  off  transver8ely  (Fig.  48), 
make  an  incision  on  the  palmar  surface 
at  a  short  diatance  above  the  woimd,  and 
fonn  a  bridge  flap.  Draw  this  bridge  over  the  end  of  the  bone  and  sutnre  in 
plaeo.  The  resulting  defect  is  allowed  to  granulate  or  it  is  covered  with  a  skin 
graft. 

COMMENT. — We  have  found  these  simple  procedures  very  satisfactorj. 
Transplantation  of  a  Finger  Tip  from  Another  Finger  or  Toc. — ^Nicoladoni 
successfullv  covered  a  finger  tip  bv  trausplaiiting  a  finger  tip  from  another  digit 
that  had  to  bc  sacrificcd.     Tho  metliod  einploved  is  shown  in  Figure  49.     If 
required,  a  similar  covering  could  bo  obtained,  from  the  toe. 


Fig.  48. — Transverse  Traumatic  Ampu- 
tation op  the  Finger  Tip  with  ^Mbthod 
OP  Covering  Defect. 


UPPER    EX  TREM  ITT 


Fia.  49. — P'iNOER  Tip  PLAtJTtc.    Tbe  tip  taken  from 
a  fingcr  thiit  could  not  be  saved.     (Nicoladotii.) 


DrSAKTICITLATION   AT    THE   MeTACAKPOPHALANGEAL    JoINTS 

StLTgical  Aiiatomy. — ^^In  the  diaarticulations  of  the  middle  and  ring  fingers 
tlie  heads  of  the  adjaeent  motacarpals  proteet  tlie  terminal  eieatrix  from  pres- 
»ure;  while  in  the  thumb,  index  and  little  fingerB,  this  protection  to  tlie  terminal 
cicatrix  is  lacking.  The  joint  line 
lies  l/fj  in.  below  the  prominence  of 
the  knuckle.  The  rehitivelv  larger 
size  of  th©  head  of  the  metacarpal 
must  be  kept  in  mhid  so  that  suffi- 
C  i  en  t  covering  nmy  he  provided. 
The  streiigth   of  the   palm   of   the 

hand  is  directly  dependent  on  the  integritv  of  the  normal  relationship  of  the 
head-s  of  the  metaearpals;  and  anv  renioval  of  a  metaearpal^  or  even  a  po  rt  ion 
of  the  head,  is  iHinnd  to  hreak  tlie  aivh  and  greattj  weaken  the  hand.  In  the 
thumb,  the  short  llex<ir,  the  short  exteni5or,  the  short  ahdiietor  and  the  ad(hietor 

are  inserted  into  tlie  hase  of  the  tirat 
phalanx. 

Technic— For  disartieulation  of 
the  middle  and  ring  fingeijs,  racket 
or  laneeohite  ineisions  are  nsed ;  for 
the  thunih,  index  and  little  finge*rs, 
FarahenTa  niethod  of  lateral  palniar 
ilaps. 

BTBARTTCULATION  OF  RING  Fm- 
GER  AT  THE  METACARPOPHALAN- 
GEAL  JOINT  Fig.  50). — L  O  C  a  t  6 
the  joint  line.  With  the  left  hand 
grasp  the  finger  to  be  renioved  and 
have  the  assistant  hold  the  reniaining 
fingers  away  with  a  bandage  re- 
trnctor,  Ontline  tlie  flap  AR1X  The 
transverse  po  rt  ion  follows  exactly  in 
line  with  the  web  of  the  tingers  (if 
it  is  carried  np  on  tlie  palm,  an  uglv 
projeetion  of  skin  will  resnlt).  Plače 
the  handle  of  the  raeket  over  the  cen- 
ter of  the  bone, 

BI8ARTICULATION  OF  MIDDLE 
FINGER  AT  THE  METACARPOPIIALANGEAL  JOTNT  (Fig.  5 1 )  .^Hvperextend  the 
finger,  deepen  tlie  palmar  ineision  to  t!ie  hone,  divide  the  flexor  tendons,  tnrn 
tlie  finger  from  side  to  side  and  carry  the  lateral  incision  to  the  bone.  Divide 
the  tendons  while  the  finger  is  in  mid-position,  open  the  joint  from  the  palmar 


FtO.    CO, DlHAJmCTTLATION    OF  THK   FlNQERS>. 
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aspect,  cut  the  attachment  of  the  glenoid  ligament,  divido  thc  latcral  ligaments 

and  complete  the  disarticulation  by  severing  the  extensor  teudons.     Suture  the 

opposing  tendons  to  the  eapsule 
or  to  one  another.  Ligate  the 
paknar  digital  arteries  and  close 
the  wound  with  interrupted  silk 
Butures.  If  there  is  a  projection 
of  skin  on  the  palmar  surface, 
remove  a  small  V-shaped  pieca 
Dress  and  immobilize  the  hand 
and  wrist  in  a  light  splint. 

DISARTICULATION  OP  THE 
THUMB  AT  THE  METACARPO- 
PHALANGEAL  JOINT(Fig.  50). — 
The  thumb  is  the  most  important 
digit  of  the  hand.  Aa  its  func- 
tional  value  exceeds  that  of  the 
other  4  fingers^  it  is  essential  to 
save  as  much  of  this  important 
member  as  possible.  Therefore, 
an  amputation  through  the  prox- 
imal  phalanx  is  always  preferred 
to  a  metacarpophalangeal  disar- 
ticulation. This  latter  procedure 
is  never  an  operation  of  choice, 

but  is  to  be  confined  to  the  cases  in  which  the  sacrifice  of  the  proximal  phalanx 

is  an  absohite  necessitj.    A  short  or  an  ugly  stump  mav  be  of  great  value  to  the 

hand ;  \vhile  a  shapely  one,  if  tender,  is  a  veritable  curse. 

The  best  metli  od  of  disarticulation  of  the  thumb  at  the  metacarpophalangeal 

joint  is  by  thc  extcrnopalmar  flap  of  Farabeuf.    Other  methods  are  the  racket 

and  the  oblique  palmar  flap. 

DiSARTICLLATION  OF  THE  TlIUMB  BY  TIIE  ExTEEXOPALMAE  FlAP. ^Locate 

the  joint  line,  mark  out  the  flap  ABCD.  The  point  A  is  situated  on  the  dorsal 
aspect  of  thc  joint  line,  just  extemal  to  the  long  extensor.  The  point  B  lies 
1.5  cm.  above  the  joint  line  and  represents  the  junction  of  the  palmar  and  ex- 
ternal  surfaces ;  the  point  D  corrcsponds  to  the  junction  of  the  web  wiih  the 
thumb.  The  incision  ABCD  marks  out  a  convex  flap  with  a  breadth  equal  to 
l<2  tlic  eircuniference  of  the  thumb  and  a  length  of  2.5  cm.  (1  in.)  ;  the  second 
incision  A  T)  traverses  the  dorsal-internal  surfacc  and  represents  the  shortest 
distanee  botweon  the  terminations  of  the  first  incision.  Dissect  up  the  flap 
to  the  base,  cut  the  flcxor  tendons,  prevent  their  retraction,  cut  the  ex- 
tensors  above  the  joint  line,  enter  the  joint  from  the  dorsal  and  intemal 


FiQ,  61. — Disarticulation  of  the  Middle  Finoer 
AT  THE  Metacarpophalangeal  bt  a  Dorsal  Racket 
Incision. 
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Wfyectf  retain  the  sesamoid  bones  and  tlie  glenoid  liganieiit,  close  the  tendon 
slieaths  and  siiture  tlie  opportiiig  teiidoiis  over  tbe  lK>iie  or  provide  new  in- 
sertions.  Atteiid  to  the  heiiuistasis  and  t*!ose  tlic  \voimd  with  internipted 
silk  sutiires.  Tbe  resiiltiiig  eieatrix  falls  on  the  dorsum,  between  the  metu- 
carpal  bones, 

DlSARTlCri.ATH)X      (U'      Tli  i:      Tli  um  B       liY      THE      RaCKET      lxCISlc>N,^Tlie 

technic  of  this  operati*»n  is  the  same  as  that  for  tbe  riiig  and  iniddlc 
fingers^  With  tbe  iiiip*irtaiit  exeeptioii  tliat  the  Iiaiidb*  of  tbe  raeket,  in- 
iriliHl  of  being  over  the  iniddle  nf  tbe  liuiir,  in  plaeed  8oinewhat  nearer 
the  midline  of  tbe  haiuU  the  uhjeet  beiug  tf>  pr<itert  tlie  remilting  cicatrix  from 
pre^isiire. 

DisABncrLATiON  OF  THE  TiiuMB  BY  1  jiE  Oblique  PAL:^rAR  Flap. — ^This 
method  ia  wastefiil  of  tissiie  and  possessea  no  advantages  over  the  externo- 
palraar  or  racket  methods. 

CoMMENT.— Whatever  metbod  is  eoiploved,  tbe  mobilitv  of  the  meta- 
carpus  of  the  thumb  makes  it  essential  that  the  tendons  controlling  its  move- 
nients  are  accnratelv  siitiired;  otherwise,  iinnecessarv  losa  of  fimction  and 
retraction  deformitj  \vill  result.  For  instance,  if  the  long  extensors  and 
the  short  abdnetors  are  not  secured,  the  short  flesora  of  the  tbuinb  will  be 
iiiiopp<iaed*  The  exteniopalmar  flap  metbod  ia  economieal  of  tissue,  provides 
a  suitahle  flap  for  the  bead  of  the  metaearpns,  an  en9X  aceess  to  the  joitit  and 
a  good  funetioiuil  stuinp  witb  a  eieatrix  proteeted  from  terminal  and  laterul 
pressure. 

AUTOPLASTIC    TbANSPLANTATION    FOR   TRAlT^tATIC    OR  "OpKHATIVK   LoSS   OF 

THE  TnrMH  AM>  lNtiEX  FiNOEH, — Xicobidoiii  in  18t*S  replaced  a  tliumb  hy 
tranaplanting  tbe  »eeond  toe.  This  waa  done  in  2  sittiugs  and  tbe  function  of 
the  tendons  vvas  retained,  Von  Eiselsherg  replaeed  the  distal  lutlf  of  tbe  index 
finger,  Krause,  Klimm  and  otbers  have  sneeessfnllv  emploved  tbis  methiulj 
modifving  it  to  suit  the  eonditions  present.  The  2  aeeompanving  fignres  (  Figs. 
52,  i»3)  illustrate  tbe  manner  of  performing  this  operation.  As  it  involve«  the 
principlea  nnderlving  jiPint  transplantation^  tbe  rt^ader  is  referred  to  tbe  origi- 
nal artieles  of  Nicoladuni,  Von  EiHelsberg,  KHiiim  and  Kranse. 

MSARTICULATION  OF  THE  INDEX  FINOER  AT  THE  METACARPOPKA- 
LANOEAL  JOINT  {  Fig.  50). — Tbe  bešt  metliod  is  bv  the  exteroopahnar  flap  of 
Farabeiif.  The  flap,  whieh  ia  ent  from  the  extenial  and  pahoar  surfaees, 
readily  covers  the  bead  nf  tlie  metaearpna,  gives  an  casiv  aceess  to  the  joiut, 
.^Sid  vields  a  good  »tnmp  witb  a  dorsal  eieatrix  W4*ll  mit  of  tbe  way  of 
ftessure. 

Tjcchnic. — Loeate  tbe  joint  line,  oiitlino  the  flap  ABOI).  Tlie  point  A  is  on 
the  dorsal  point  line,  jnst  external  to  the  extenBor  tendon;  tbe  point  B  lies 
1*5  cm.  above  the  joint  line  and  repre^^euti^  the  jnnetinn  t»f  the  exteTnal  and 
palmar  snrfaees;  tbe  point  D  is  the  jiinetion  of  the  interdigital  web  witb  tlie 
ii)dex  finger,  wbieb  on  tlie  palm  eHiresponds  to  tbe  iiiternal  end  of  tbe  digito- 
palinar  fold*    Tbe  inciaion  AlJi M)  marks  out  a  convex  flap  ecjnal  to  Vj  the  cir- 


cumference  of  the  digit  Tlie  coiivex  incision  passes  dowiiwardj  gradualiv 
working  oiitward  across  the  dorso-eslernal  surface;  at  the  junction  of  the 
palmar  surfaces  (B)  Iving  1  cm<  (2/5  in,)  above  the  digitopahnar  creaae,  while 

on  the  pahnar  siirface  it  passes  up- 

ward  and  inward  to  the  inner  ex- 

trem  it  v  of  this  crease   (D).     The 

second  incisiun  DA  joins  the  end  of 

the  first   incision*     It  crosses   the 

dorso-intenial    snrfaee    and    repre- 

seiits  the  shortest  distance  betvveen 

the  points  A  and  D.     The  flap  is 

raised  to  its  base,  the  extensor  ten- 

don  cnt  at  the  level  of  the  joint, 

and    the    joiut    en  te  red    from    the 

A  " — ^  dorso-intemal    direction.      The   re- 

Fig.  52.— GraftingoftheSecondToeto  Rhplace    maining  steps  are  carried  out  as  in 

THE  Amputati^u  Thumb.  (NicoladonL)  disarticulations  of  the  ring  and  mid- 

dle  fingers. 

DISAKTICULATION  OF  THE  LITTLE  FINGEK  AT  THE  METACAHPOFHA- 
LANGEAL  JOINT  (Fig.  50),^ — The  same  method  is  emplojed  in  the  little  finger 
as  is  used  for  the  thumb  and  index  fingera,' 

the  only  diiference  being  that  the  flap,  in-  I  ^ 

Btead  of  heing  fashioned  from  the  pahnar  *  *       ^ 

and  external  snrfaee,  is  eut  from  the  palmar 
and  internal  snrfaee. 


Comnieat — As  tho  atrenirth  of  the  palm  de- 
pendtt  on  th*;  iiiti'jLrrity  of  the  relatioiiship  of  the 
mctacarpals,  it  is  esnential  to  preecrve  the  heads 
in  ali  the  metaeflrp^jphaUinj^eal  amputationa.  The 
saerifiee  of  sut^h  an  important  key8tone  is  hardly 
justified  by  the  exeiifte  that  the  soft  part§  aro 
Bcanty,  as  a  flop  can  be  readily  obtained  froni  the 
chest  or  ahdomen.  To  sacrifico  it  for  the  sake  of 
improviiif^  tht^  s>Tiini€try  of  the  hand  is  a  serioua 
error.  A  priiiiiir>"  eornparison  of  the  H;sTiiTnetTy  of 
2  sueh  haiidtj  will  be  in  favor  of  the  baiid  in 
which  the  head  bas  been  ejteised.  If  the  same 
comparison  is  m  a  de  6  to  B  months  later»  it  will  be 
noticed  that  the  otrophy  of  the  bone  and  sur- 
romidioR  parts  will  bavc  jErreatly  (iiniinished  the 
gap  between  the  finijers  and  that  the  synmietry  of 
the  hand  eompares  favomhly  vvith  the  unduly 
narrowed  hand   {Ftgs.  42,  54).     The  fiuictional 

eomptirisoM  is  ali  in  favor  of  the  hand  in  whieh  the  head  is  retained,  The  exci9ion 
of  the  head,  besidcs  resulting  in  a  weak  hand,  often  leaves  a  teuder  palm  which  renders 
the  hand  useless. 


Fio.  5  3.— The  Substitutiok  or  th« 
Seconii  Toe  for  a  Mi08i»ro 
Ini>ex  FtNOER.     ( NieoladoniO 
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AMPirTATIONS  OF  THE  riNGEES  AKD  TKUMB  TO0ETHEE  WITH  FOETIONS  OF 

THE  METACAEPALS 

Traumatic  or  diseased  coydition&  ueecasitatiiig  thc  rcmoval  of  a  metacarpal 
are  rare.  Tbe  general  rnle  h  to  preaerve  as  imicli  of  tho  metacarpal  as  pussible, 
a  partial  reraoval  beiiig  preferred  to  a  disarticulation.  The  foUowing  pro- 
cedures  wi]l  be  descrited : 

( 1 )  Partial  ampiitiition, 

(2)  lUsartieulatioii  of  a  finger  witli  tlie  corresptmding  metacarpal* 

(3)  l^siirtieubitioii  of  tbiimi*  \vith  its  metaciirpab 

(4)  Ajiipiitatinji  of  twQ  or  more  fiiigcrs  witli  their  iiietaearpala. 

Partial  Amputation. — Tho  general  plan  of  the  operation  is  the  samo  as  that 
for  comp]ete  amputation.  In  tbia  operation  an  endeavor  is  niade  to  save  as 
niiich  of  the  l>one  as  possible,  to  preserve 
tlie  attaclmient  of  tlie  esseiitial  teiidono 
d  to  treat  the  k^ne  stnmp  b v  the  aperi- 
osteal  or  tenrlinophistie  methoda.  Tho 
risk  of  waunding  the  deep  pahiiar  areh 
in  thi8  operation  is  very  slight.  The 
carpometacarpal  svnovia!  sacs  are  not 
openetl  and  if  the  bone  be  <livided  distal 
to  tlie  eenter,  the  svnovia  1  sheatlis  of  the 
three  niiddle  fingera  ean  bo  avoided. 
The  best  niethod  is  hy  tbe  racket  incis- 
ion.  The  body  of  the  racket  foIlow3  the 
line  of  the  web  to  the  iingers  and  cor- 
re^iponds  on  the  palma r  snrface  to  the 
digitopahoar  erease;  the  handle  of  the 
racket  is  placed  o%^er  the  center  of  the 
dorsum  of  the  bone,  and  eommenee^  a 
little  above  the  point  of  the  bone  section. 
In  the  thumb  the  handle  should  not  be 
placed  in  the  middle,  bnt  more  inter- 
nally,  that  is,  over  the  interoaseons 
apaee;  in  the  littb  finger  it  ahonld  be  placed  a  little  extemally.  The  bone  is 
8iiwn  to  prevent  splintering.  Beveling  of  the  second  and  fifth  metacarpals  pre- 
eents  no  real  advantage  and  h  liable  to  prodnce  palnfnl  stnmpa  (Figs.  42,  55). 
Disarticulation  of  a  Finger  witli  the  CorTeiponding  Metacarpal  Bone  (  Fig.  56). 
— TECHNia — Loeate  the  joint  line,  pronate  the  haiid,  gi^aap  the  digit  and  trace 
oiit  the  racket  incision  APCUE,  Tbe  point  A  is  phiced  on  the  dorsnm  a  little 
alnive  the  joint  line;  the  point  B  is  placed  over  the  base  of  the  metacarpal; 
the  points  E  and  C  represent  the  jnnetions  of  the  %veb  with  the  sides  of  the 
fingers;  the  pnnt  D  is  the  center  of  the  digitopalmar  erease.  Deepen  the 
dorsal  incision  AB,  divide  the  extensnr  tendons  above  the  base  of  the  bone, 


Fio.  M. — Rebult  Apter  Disakticui-atioh  op 
TKt  Mn>t>LE  AND  RiNG  FiNOEHH.  Strong 
UHcful  hiind,     Contrast  with  Fi|5urt?.  42. 
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Fig.    55. — Ampctation   THRuuaH 

THK         MKTAtARPAL       OV       THE 
FlNGER      WITH      BeVELINO      CIF 

"TSE  BoNG.     (Adelmann  Op.) 


rotract  tho  eJ^os  of  tlH'  woimd  iiitd  ^-iirefullv  drturli  thc  interos^ci  and  divide 

tLe  iuterosseous  ligamenti^.     Decpen  tiie  inci^ioii  EC  and  BE,  hjperestend  tlie 

finger  and  carry  the  palmar  incision  EDC  dowii 
to  the  flexor  tendons,  d  i  vi  d  ing  the  tendons  at  t!ie 
level  of  the  ne^k,  Force  thc*  tinger  backward  and 
expo9e  the  pahnar  siirface  of  the  bone  as  far  up  as 
poasilde.  DiviiU*  the  li-raiuont  of  the  joint  and 
bend  the  finger  hack  on  th(3  dorsuni  of  the  hand; 
iii  thiB  positioii  the  remaining  adheaions  to  the 
pahn  eau  bo  severed.  Close  the  sbeatlis  of  the 
tendons  and  reinsert  or  autnre  tngether  the  flexor 
and  extensor  tendons.  A  transverse  incision  over 
the  earponietaearpal  joint  mav  be  r€*qiiiped  to 
give  the  proper  exposnre  of  the  joint.  In  the 
index  tinger  the  liandle  of  the  racket  shoiihl 
Hot  be  over  the  center  of  the  shaft  lint  a  little 
ta  its  inner  side,  while  in  the  little  finger 
the  handie  shonid  be 
placed  slightlv  to  the 
o  u  t  e  r  si  de  of  the 
shaft.  In  disarticU' 
lating  the  fifth  tinger 

tlie    hv|)otheinir    nuifiides    niiist    be    kept    irituet. 
Bisarticillation  of  the  Thamb  witli  Its  Metacar- 

pal  Eone  (Fig.  u*>), — Tlii.s  operation  shonld  never 

be  perfornied  iinless  absolntelj  necessarv,  aB  a  iiae- 

fnl  ne\v  tbiiinh  ciui  be  inade  froni  the  nietaearpnš? 

( m'v  1 1 1  igi  1  i  e  1-  \s  O  j  )e  r  a  t  i  on ,  p«  g4*  .*i  i)  O  ) ,    T  w  i »  po  i  n  t  s* 

mnst    be    kept    in    mind :      tirst,    the    danizer    of 

wonndijig  tho  radial  arterv  as   it  passes  between 

the  iirst  and  second  nietaearpala  a  t  the  upper  end 

of  tlie  interosseoiis  spaee;  second,  the  innsclas  of 

the  thennr  eniinenee  nuist  be  preserved  intaet, 

TECIINIC, — Tlie  ob!i*jne  raeket  is  the  best  in-     Fta.   50.  —  Dibaieticulatiov  or 

eision.      Loeate   the  joint   line,   mitl-pronate  the 

handj  and  trace  ont  the  racket  incision  ABCvDE. 

The  point  B  lies  a  little  above  the  joint  line  and 

slightlv  to  the  inner  side  of  the  shaft;  the  point 

A  at  the  inner  end  of  the  earponietaearpal  joint ; 

the  handie  of  the  raeket  AB  lies  over  the  inter- 

osseous  space  jnst  internal  to  the  shaft;  the  point  E  corresponds  to  the  jnnc- 

tion   of  the  web  ^vith  the  thurab;   the  point  C  lies  at  the  jnnction   of  the 

palmar  and   external   gnrfaces;  the   point  D   lies  on   the  palmar  jnst   above 

the  joint  leveh     The  line  BE  follows  the  opposition   crease  of  the  thiimb; 


4 


THE  ]*"iNtiEKft.  Dt>*articulation 
of  ihv  riiiji;.  tniddlc  und  Littie 
finitcr«  a  t  tbeir  carpomcta- 
cariiflJ  joint  3  by  the  mid- 
dorsal  riickft  incisFion.  Dijsur- 
ticuUition  of  the  thumb  at  the 
car|>onipt-acarpttl  jnint  by  & 
dorso'iiitemal  racket  inciaioa. 
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le  lino  BC  18  placeJ  a  little  ncarcr  the  iiail  thaii  BE.     Deepen  the  incision 
througliout,  severiiig  the  exteDsors  in  the  traiisverae  portion  of  the  womid* 


Fio.  57. — AMrTJT/LTioN  ov  Iin>Bx,  Middle  and  Rino  Fingers  wiTa  Testa  GtJBRBSFONDiNa 

Metacarpals. 

Thnmgh     the    dorsal     incision,    earefiillj    separate    the    muscles    from    the 

nieta**4irpal,   hyperexteiid   the   thiniih,   ctit    the    loug   flexers   on   a   level   with 

the  palmar  incision,  IfKmte  the  earpometacarpal 

joint,  open  it  on  the  dorsal  and  extennil  aspect, 

ciit    the    li^auients    and    throw    the    head    ont- 

ward  and  baekward.     By  a  series  of  short  nicks 

appHed  a^ainst  the  pahnar  snrfaee  of  the  hone, 

shell  it  oiit  of  its  bed.     Tnite  the  oppOBin^  teu- 

dons  and  close  the  wound  with  intcrnipted  silk^ 

Biiturea* 

COMMENT,— Thia  operation  does  not  ^ve  as 
od  a  functional  re^nh  as  a  diaarticuhition  at 
the  metacarpophalangeal  joint  phis  the  freeing  of 
the  metaearpal,  the  pnK-cdnro  in  Ilnfriiier^s  op- 
eration. This  hitter  jields  a  short  but  iiseful 
tbttmb  (»ee  page  300). 

AmpTitations  of  Fingers  with  Metacarpal  Bones. 
— ^Theae  operations  are  rarelv  etjiph>ved  for  dis- 
Mfie,  and  it  is  iiseless  to  attenipt  to  clasaifv  or 
deecribe  the  diverse  operations  that  mav  be  em- 
ploved  in  the  tranmatie  eases.  In  reniovinir  the 
dtitea^ed  or  crnshed  nietaearpals,  the  /^^ovemini^ 
princtplea  are  the  eeononiizing  of  tissne,  the  eonaer\^ation  as  far  as  possible  of 
the  movemeiits  of  the  piirta  rctained,  and  the  attaining  of  an  aaeptic  wound. 


Fio.      58.  —  DrsARTicuLATioN     or 
THK  llisti  AN'T>  Little  Finokrs« 

AKDOFTHli  I?ri>EX  AND  MlDDLU 
FlN<3EFl  WITH  THE  CORHEBPOMD- 
INO  M£TACARPALB. 


i 


soo 


AMPUTATIOiVS 


P 


The  accompanying  diagrams  (Figs.  57,  58),  iiidicating  tlie  flaps  to  be  used,  are 
offered  m  suggestioiis. 

The  Formation  of  a  New  Tliiiinb  from  the  Metacarpiis  (Hugnier^s  Operation, 
Fig.  M), — Thia  operation  \vaa  perforined  Ijv  lluguier  of  Pariš  in  1852.     llis  ^J 
niethod  and   resulta   were   piiblished   in    l^TZ   aiid    1874  iiuder   tlie   title   of  H 
**Anatomieal  and  Phjsiologieal  CoiiBiderations  on  the  Actions  of  the  Tliunib 
and  on  tlie  Surgerv  of  this  Organ"   (40).     Klapp^  11*12,  deseribed  a  sirailar 
procedure  and  gave  an  illustration  sliowing  the  new  thunib  grasping  tlie  handle       i 
of  a  mallet.     Figure  59  iUustrates  a  peraonal  čase,  in  which  a  useful  thumb  ■ 

was  formed  from  tbe  nietacarpal.  To  ~ 
this  čase  the  skin  of  the  dorsum  of  tbe 
hand,  with  tbe  exception  of  tbat  of  tbe 
littte  linger,  ivas  destrojed,  aod  a  new 
covering  had  to  be  obtained  from  the  ab- 
donien  by  nicaiis  of  a  niuff  gi-aft ;  when 
the  nntrition  of  tbo  traiispUinted  skin  be- 
canie  satiafaetorv,  flaps  for  the  ne\v 
thinnb  wero  formed  from  tliis  skin.  The 
metacarpal  of  the  thumb  diifers  from 
thoso  of  the  rest  6£  the  band  in  being 
movable  in  actiou ;  and  from  a  functional 
standpoint  it  can  be  considered  as  the 
first  phalanx  of  the  thumb.  ITugiiier, 
recognizing  the  fu  ne  t  ion  of  the  firat  meta- 
carpaK  rendered  its  inferior  half  free  by 
enlarging  the  interosseous  space.  The 
frec»d  head  of  the  metacarpal  fiilfills  one 
of  the  functions  of  tbe  thumb,  as  it  is 
able  to  grasp  and  hold  objects  between 
ita  head  and  the  seoond  metacarpal, 

IJsrDiCATlONS.— Traumatic  losa  of 
tbe  thumb  and  diseases  of  the  thumb 
necesšitating  ita  sacrifice  at  tbe  metacarpophalangeal  joint.  In  diseased  condi- 
tions  it  maj  be  pcrfornicd  as  a  priiiiarv'  operation,  in  traumatic  casca  it  will 
find  its  greatest  usefuhiess  after  cieatrization  bas  taken  plače.  If  sutficient  skin 
cannot  be  obtained  from  tbe  band  to  make  the  flaps,  it  can  be  transferred  from 
otbcr  portions  of  the  body. 

TECHNIC. — Witb  the  hand  proue  make  a  dorsal  ineision,  midway  between 
tbe  first  and  second  metaearpals,  the  upper  extreniitj  corresponding  to  tbe 
middle  of  tbe  higb  portion  of  tbe  intcrosseous  space.  Tbis  dorsal  ineision 
exposes  the  external  border  and  base  of  tbe  first  dorsal  interosseous  and  the 
dorsal  aspect  of  the  metaearpals,  Divide  the  interosseous  where  it  is  attached 
to  tbe  bone;  if  present  exposc  the  tendon  of  the  adfliictor  of  tlie  tlmmb,  detach 
it  from  its  insertion  on  the  first  phalanx  and  reimpiant,     Suture  the  skin  edges 


iYa,  69. — Formation  of  a  New  Thumb 
FHOM  THE  Metacarfus.  Rcsult  olitiiiiied 
afUT  ti  trautnfttic  amputation.  (Hugier 
Op,) 
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from  befure  baek\vartl,  placing  1  suture  at  the  apex,  3  on  the  thumb  side  and  3 
on  the  iiidex.  The  operation  yields  a  ahort  but  ufleful  stump.  Klapp  emplojs 
a  palmar  as  well  as  a  dorsal  ineision. 

COMMENT. — Tbis  operation  yi<?lds  a  mucli  better  fimetional  result  than 
disartieiilation  at  tbe  metacarpopbalangeal  joiut,  and  sbould  be  emplojed  in 
plaee  of  the  latter. 


rm  DISAKTIOULATION    AT    THB    WBIST 

Historj,— According  to  BlasiiiB,  Fabrit-ius  llildaiiiis  firat  performed  this 
operation,  Amputation  bv  nieaus  of  an  external  flap,  varionsly  attrlbuted  to 
Poupart,  Ihibreiul,  V,  Waltber  and  Gtitbrie, 
was  described  by  Sonpart  in  1S47.  lit?  also 
described  the  internal  itap.  Tbe  e  i  r  c  ii  1  a  r 
iiietbod  v^^as  perfeeteil  by  Brasdor  and  Sabatier. 
In  the  pre-antifteptie  davs,  Petit,  Larrev, 
Coopor  and  St^dillot  ennsidere«!  a  disarticnla- 
tion  at  the  wrii?it  more  daugerons  than  an  ampu- 
tation throngh  the  foreann. 

Anatomical  Point«. — The  tip  of  tho  stvloid 
prt»cesij  of  the  radiiis  h  the  best  piide  to  the 
joint,  A  line  dra\vn  between  tbe  two  stvloid 
procesaes  marks  the  extreine  liniits  of  tbe  joint. 
The  dome  of  tlie  joint  line  lies  Vi;  nu  (1.25 
cm.)  above  tliis  line.  Tho  wrist  joint  Las  a 
separate  s\Tiovial  sae. 

Indications. — Disartleulation  shoiild  never 
\)Q  perfonticd  as  long  as  a  movable  tiiiger 
or  a  portion  of  the  hand  ran  be  saved*  It 
is   to  l)e  preferred  to  an  ampntatinn  throngh 

the  lower  tbird  of  the  forearni,  im  the  inferior  nidio-nlnar  joint  and 
the  pronator  and  anpinator  ninscdes  are  retained,  Tbe  resiiltini^  stump 
gii^es  a  good  purchase  for  an  artifieial  hand,  and  tbe  preseiTation 
of  the  insertions  of  supinators  and  prnnators  inakes  it  jnfire  nsefn!* 
The  niethods  to  he  used  are  largelv  dependent  on  tbe  ainount  of  akin 
avaihdile, 

Hethods  of  Bisarticulation*— The  Tnethoda  of  disartieuhition  are  tbe  nbliqnG 
circular  (elliptical ),  tranavcrse  eirenlarj  external  tlap,  internal  ilap,  Inng 
palmar  flap,  doi-sal  tbip. 

OMiquc  Circular  (Elliptical)  Method  ( t'ig.  r>0).— Traee  the  iTieision  ABC*!). 
Tbe  point  A,  eurrespunding  to  the  npper  oiid  of  the  ineision,  ia  sitnated  on  tfie 
doraum  of  the  wri8t  over  the  center  of  the  joint  line.  Tbe  point  B  is  on  tho 
radia  I  border  of  the  hand,  a  t  a  level  witb  the  first  carpometaearpal  joint  Tbe 
point  D  liea  on  the  ulnar  border  between  the  piši  form  and  the  baso  of  tbe  fifth 


FlO.       60. — DlftARTtrULATlON    OP    THB 
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Obliqub    Circular    Incision. 


302 


AMPUTATIONS 


il  to  ttie  vvidtli  of  tln 


The 


metacarpaL  The  diaincter  JiD  i« 
C,  represeuting  the  lower  end  of  thc  incision,  liea  on  the  palm  aboiit  6.25  cm. 
{2\<^  iii,)  below  the  joiiit  line*  Flex  thc  hand  stroiiglj,  divide  the  extengor 
tendoua  ovcr  the  dorsiiin,  tlien  ciit  thrnugh  the  exteiisors  of  the  thimib,  the  ex- 
tensor  carpi  lUnaris  aiid  the  latcral  hganieut  below  the  stvloid  proeesa.  Open 
the  joint,  separate  the  flexor  teiidoiis  from  the  carpiis.  ciitting  them  at  the  lower 

le  vel  of  the  flap*  Atteiid  to  lieitiostasis.  Siiture 
the  ftexor  and  exteiLsor  teiidons  over  the  euds  of 
the  etunip.  Draw  the  pa  Ima  r  tla  p  iip%vard  and 
backvvard,  and  miite  with  iutemipted  silkwonn- 
giit  sutiires,  The  tlap  h  well  iioiirished,  accus- 
tamed  to  preasure  and  possesses  tactile  sensation. 
The  cicatrix  is  doraal  aiid  well  protected  from 
pressiire, 

Transverse  Circular  Metbod^  Brasdor-Sabatier 
(Fig.  tir).~Loeate  the  joint  line,  trace  the 
eireular  iiicisiou  ABCD  aroirnd  the  hand  from 
a  bon  t  5  to  7.5  em.  (2  to  SiA  in.)  V)elow  the 
joint  line,  deepen,  and  al!ow  the  skin  to  re- 
tract.  Ivaise  the  enff  of  akin  with  a  few  toncbes 
of  the  knife  uutil  the  stvloid  processes  ai^  ex- 
lH>sed.  Put  the  internal  lateral  ligament  on  the 
Mtretch,  divide  the  extensor  carpi  ulnaris  and 
the  hi  tem  I  ligament,  enter  the  joint,  flex  the 
WTiat,  cut  the  extensor  tendons  and  dorsal  liga- 
inenty^  then  the  exterDa!  lateral  and  the  flexor  tendons.  Attend  to  the  hemo* 
staaii4,  Fnll  thc  nerve  trunks  do\vn  and  en  t  them  ahort,  snture  the  tendons 
of  the  stnmp  in  order  to  preserve  the  motions  of  the  miiscles  of  the  fore- 
arm.  Close  the  \vunnd  with  interrupted  8ilkwoTm'gxit,  The  sear,  thoiigh 
terminal,  is  partial]y  protected  from  pressnre  as  it  falla  between  the  two  styloid 
proeesaes. 

External  Lateral  or  Radial  Flap,  Guthrie-Soupart-DubreTiil  (Fig.  62). — Lo- 
cate  the  joint  line.  Trace  the  incitnion  ABC  D.  The  doraal  point  A  represents 
the  junction  of  the  onter  and  middle  thirdH  of  the  wri8t,  and  is  sitiiated  slightl  v 
below  the  joint  line.  The  pt^int  B  is  on  the  radial  side  of  the  tlnunb  over  the 
middle  of  the  first  nictacarpah  The  point  C  on  the  palmar  surfaee  corresponds 
to  the  point  A  on  the  dorsum.  The  point  1)  is  on  tl\e  nlnar  border  just  be1ow 
the  stvloid  process.  Dišseet  ont  the  ihip  AH(\,  inchiding  ali  tlie  mnstdes  of  the 
thenar  eminence.  Divide  the  skin  and  soft  parta  internal  to  the  flap  hv  the 
circular  ineision  ADC  and  disarticidate.  The  external  flap  ABC  is  then  sn- 
tured  transverselv  across  the  radius-  and  idna.  Čare  mnst  be  taken  to  avoid 
placing  the  cicatrix  over  the  end  of  the  radius,  where  it  wonld  be  subjccted  to 
the  greatest  pressnre. 

Internal  Flap   (Fig.   63), — This  method,  wliich  is  a  developnient  of  the 
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Fio,   62» — Dia^nTictiLATioM  of  thk  Hakd  at 

THE  Wr1ST  0¥  AN  EXTEIINAL  FlaP*       (Guth- 

ric-Soupart'Dubreuil  Op>) 


FlO.    63. — DlRAHTICULATTON    OF    THK    HaND    AT 
THE  WhibT  ur  AN  iNTfiKMAL  FlAP. 


above  operatioiij  ia  greath'  inferior  to  it,  is  rarelv  applicable^  aiul  is  to  be  re- 
Jeerved  for  traumatic  cases.  In  eniploving  this  method,  aufficieiit  skiii  inust  be 
anowecl  to  cover  the  radiiis.  It  leaves  a  cicatrix 
over  tlie  radiiis,  aiul  difficultj  is  sometiinea  cn- 
coiintered  in  obtaiiiing  a  coveriug  for  tbe  radius, 

Long  Palmar  Flap  (Fij[?.  64),— Tliia  infthod 
possesHOfl  no  advaiitagOH  over  tlie  oblicjue  eirenlan 
It  requirc8  more  ti^siie  frnm  tlie  pahiu  and  thp 
thick  flap  13  awkward  to  bnndle  and  diffieiilt  to 
adjust 

Borsal  Flap. — Wlien  snfiicient  palmar  tisane 
cannot  be  obtained,  an  obliffne  circidar  incision 
with  the  flap  on  tlie  doraura  may  bo  used. 

Commeilt,^ — Tlie  oblirjue  cimdjir  nu^tbod  la  the 
b<^t  mid  rnost  uiiivorHžilly  ii|>plifaf>k*;  the  traiisvcrso 
oirctilnr  is  the  siiiiplott,  btit  it  i>rnvid(»8  a  st'fliity  cover* 
in^  and  the  eieatrix  h  liable  ta  he  šubic<?tcd  to  pres- 
8iire;  the  extemal  Hup  method  h  reserved  for  those 
^CaHes  in  whir"h  the  sdjove  mrtliods  ore  not  8ppli<*ahh'; 
be  long  ptihoar  tliip  is  more  iliiHetdt  to  perform  and 
no  advantagesi  over  the  oblique  cLrcular. 

After-treatment  of  Disarticnlation  of  the  Wrist» — Bandage  tbe  stump  to  a 
liglit  palmar  splint^  and  as  soon  as  tbe  wound  is  healed,  institute  a  sjstematic 
coursc  of  massagp,  ninscnbir  movenients  and  pressure  exercises*  Tbe  after- 
treatment  of  atninpš  ia  just  aa  important  in  fbe  npper  extremity  as  in  the  lower, 
aud  in  ust  never  Im  oniitted. 


FlO.       64.  —   DlHARTlCDLATION       OF 
THE   HaNII   AT   the   Wftl8T  BT    A 

Palmah  Vum. 
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AMPUTATION  THROUGH  THE  FOREABM 

Anatomical  Points. — Tlie  luwer  tliird  of  tho  arm  is  cjlimlrical  in  shape,  tfie" 
uppcr  t\vo-thirda  conical.  A  sectioii  of  tbis  latter  shows  that  thc  transverse 
dianieter  exceeds  the  anteroposterior.  The  radius  and  ulna  are  parallel  when 
the  arm  is  in  mid-pronation,  farthest  apart  in  fiill  siipination  aiid  closest  in 
proiiatioii. 

General  Coasideratioiis* — In  ampiitatiiig  through  thc  forearm  choose  the 
Hiethoil  which  jields  the  longest  stnmp.  On  aceount  of  the  conical  ahape  of  the 
atunip  a  prost  Lt^ic*  apparatiis  cannot  be  ad  j  ust  cd  to  the 
forearm  alonVj  hnt  niiist  also  reeeive  siipport  from  the  el- 
bow.  The  greater  the  leiigth  of  bone  retained,  the  less  tbe 
danger  of  tho  stiinip  slippinir  oiit  of  its  socket*  Wlienever 
posaihle,  in  ampiitations  in  the  npper  forcann,  the  bony 
portion  of  the  arm  to  whieh  brachialis  antična,  biceps,  an- 
eonens,  trieeps  and  pronator  teres  are  inscrted,  ah  on  Id  be 
sa%'cd  in  order  to  preserve  tho  niotions  of  flesion^  exten* 
sion,  partial  pronation  and  supination.  Reports  from  the 
literatnre  on  the  valne  of  Vanghetti's  Kineplaetic  Ampu- 
tations  are  acciunnlating,  and  tbe  praotical  application  of 
the  princi  ples  nnderlving  thein  shonld  bo  considered  vvhen 
ainpntating  throngh  tbe  forearm,  For  description,  see 
page  319. 

Amputation  Througu  the  Lowee  Thikd  of  Forearm 

The  stnnip  is  not  snbjected  to  any  great  pressnre,  so 

the  transverse  cirenlar  method  can  be  nsed.  The  oblique 
method  \vill  be  ftmnd  nseful  when  thero  is  an  uncqual 
destrnction  of  tisane  as  the  fiap  can  be  taken  from  any 
aspect  of  the  arm. 

Technic,  (Fig.  Go).^ — ^With  the  elbow  sUghtlv  flexed, 
aupinate  the  arm,  indicate  the  point  of  boiie  section  on  the 
skin  and  trace  out  the  cirenlar  skin  incision  ABC  D  at  a 
distanee  beIow  the  point  X,  eqnal  to  the  anteroposterior 
diameter  of  the  Um  h  at  tbe  saw  line.  Disseet  np  tbe  cuflf 
of  the  skin  and  snbcntaneons  tissne  until  thc  level  of  tbe 
saw  line  is  reacbed.  Divide  the  mnseles  and  tendons  by  cutting  do\\Ti  on  the 
bone  or  by  tranati^ion.  Thrust  the  knife  betwoen  the  hones  and  sever  the 
remaining  mnseles  and  the  interosseons  niendjrane.  Ketract  tbe  soft  parts  by 
a  3-tailed  bandage  and  saw  throngh  the  bones  at  the  point  X.  Tn  making  the 
bone  aection,  begin  \vifh  the  ulna  and  obtain  a  gnirling  groove  to  eteadv  the 
blade  when  it  cnts  througb  tbe  niitval^le  radins.  Eemove  1  cm.  (%  in.)  of 
tbe  periostenm  and  spoon  ont  the  niarnnv  t^aiml  for  a  similar  diatance.  Round 
off  the  edges  and  angles  of  tlie  bone  section  \vith  a  bone^iutting  forceps,  as 


Fig.    65. — Amputa- 
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depicted  in  Figures  28  and  29.  Seeura  the  radial,  uluar  and  interosseous  ves- 
aels,  puli  down  the  median  iiiitl  iiliiar  nerves  and  shorten  tliem  in  thi3  usual 
way.  Suture  the  oppodug  teiidons  aiui  fascia.  Close  the  \voiind  with  inter- 
Tupted  silk  sutures.     The  resuUing  cieatrix  is  terminal, 

The  ohlique  ctrcular  is  performed  in  a  aimilar  manner,  the  on]y  difference 
being  that  the  plane  of  seetion  is  plaeed  oh]iqiiely  to  the  Inng  axis  of  the  limh, 
the  upper  end  of  the  ineision  eorre.špomlin^  to  tlie  line  of  bone  scetion,  tlie  ]ower 
end  Ijing  at  a  distancc  below  it  ef[ual  to  the  diaineter  of  the  limk 


Amputatiojt  in  the  TJpper  Two-thirds  of  the  Foreabm 


In  the  upper  foreami  the  hest  method  is  bj  eqiml  anteroposterior  flaps  (Fig. 
06).  Here,  except  in  wa8tc(l  suhjeets,  the  cireular  method  is  contra-indicated 
on  aceount  of  the  (litKciilty  of  obtainiiig  a  aatisfactorj 
expo9ure  of  the  hones. 

Tecimic.— The  hase  of  each  flap  eqnals  Vii  ^1*^  circum- 
ferenee  of  the  liinb  at  the  saw  line;  the  length  e<iiiala  V2 
the  circimiferenee  of  the  linib  plus  the  necessarj  allow- 
auee  for  retraction,  Farabeuf  ealeiilates  the  measure- 
ment  as  follovvs:  Givcn  the  eircnmference  of  the  linib  in 
pronation  as  8.0  cm.  (*^  1/5  in.),  after  retraction  the  flap 
ahoiild  be  4.0  cm*  (1*6  in.) ;  bence,  when  markcd  on  the 
skin,  it  shonUl  be  0.0  em.  (2  2/5  in.).  Snpinate  the 
hand  and  mark  ont  the  exterior  U-shaped  tlap  ABC. 
With  the  hand  supine,  tfex  the  elbc>w  nntil  the  forearm 
13  Tertical  and  mark  ont  the  posterior  IT-shaperl  flap 
ADC.  Deepen  tlie  ineinions  ABC  and  ADC  to  the  mus- 
cles  and  alIow  the  skin  to  retraet.  With  the  hand  in  the 
original  position,  d  i  vide  the  snpinator  longiis  and  flexor 
muscles  of  the  anterior  flap.  With  the  elhovv  flexedj  arm 
vertical  and  hand  snpine,  ent  the  extensor  miisclea  of  the 
posterior  flap  and  divide  the  remaining  mnscles  and  the 
interosseous  membrane.  Retraet  tlie  soft  parts  with  a 
3-tailed  bandago  nntil  the  point  X  is  exposed.  ilake  a 
groove  in  the  nI  na  to  steady  the  8aw,  then  cut  throngh 
the  more  niovable  rndins,  remove  1  cm.  (2/5  in.)  of  the 
periosteum  and  spoon  ont  tlie  niednllarv  canals  for  a  sira- 
ilar  distanee.  IJonnd  off  the  »harp  edges  and  angles  with 
LiBton^s  bone  foreeps.  Recnre  the  radial  arterv  in  the 
anterior  flap  jnst  internal  to  the  snpinator  lone^is,  the 
ulnar  artery  over  Hiat  bone  lM^twecn  tlio  fiexor  aublimis 
and  profnndns,  the  anterior  interosseons  in  front  of  the 

membrane   and    tlie  posterior   inten^s.seoiis   betweeti   the  deep    and   superficial 
nrns4d*»s.      Treat  the   nerves   in   the   usnal  manner.      (Farabeuf  recommenda 
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that  the  nerves  of  the  aiiterior  ilap  be  removed  for  a  distance  af  several  i 
centimeters).  Unite  the  stnictures  composing  the  llaps  in  3  distinct  lajerg^  fl 
firat  qiiilt  the  imisoles  tor^etlier,  theii  uiiite  the  faseia  siirrouiiding  them,  and  i 
tiiiallj  olose  the  skiii  with  interriipted  aiitures.  Drainagc  is  optiouaL  The  re- 
Bulting  cicatrLX  is  terminal  and  lateral.  Plače  the  stiimp  in  mid-pronation  and 
bandage  it  with  a  ligUt  intenml  rertangiilar  spliut,  elevate  on  a  pillow  or  sup- 
port  by  a  aling.  As  soon  as  the  wound  is  healed»  llirseh^s  sjatematic  coiirse  of 
treatinent  is  to  be  instituted, 

Kineplaatic  Ampatations  in  the  ForeanEp — See  page  *il9. 


DISABTiarrLATION    AT    THE    £LBOW 


.1 


Hiatory* — Tho  first  rceorded  disarticulation  was  performed  by  Ambroso 
Pare  in  153(1  The  enter ior  flap  raethod  was  developed  by  Brasdor,  Vacquier 
and  Diipuvtren,  The  single  external  flap  (Giierin  method)  is  said  to  have 
been  performed  bv  Joiiliet  in  1848.  Velpeaii,  \vho  wa3  a  strong  advocate  of 
disarticnlation,  used  the  eircnlar  method.  Textor  developed  the  aiiterior  oval 
method  aiid  also  nsed  flaps  from  the  laferal  and  posterior  siirfaces;  Sonpart, 
the  posterior  clliptieal;  Neudorfer,  the  posterior  racket. 

Anatomical  Points.—The  gtiide  to  the  elbow  Joint  is  the  head  of  the  radius. 
It  eaii  ahviivs  hc  felt  at  the  posterior  aspect  of  the  elbow.  The  joint  lies  about 
a  finger^s  breadth  below  the  anterior  elbow  crease. 

Indicfttions. — Disnrtindation  is  to  be  preferre<l  to  anipiitation  throngh  the 
arm,  providcd  the  joint  is  frec  from  disease  and  that  the  miiseles  attaehed  tu 
the  iipper  end  of  the  forearm  can  be  retained.  It  is  easier  and  more  satisfactorv 
to  applv  an  artiticia!  anii  t*i  tlie  brnad  etid  of  t!ie  Imnienis  tlian  to  a  roiuided 
one  left  after  anipiitation.  It  is  indieated  in  cases  of  injurj  where  the  radius 
and  ulna  are  crnshed  so  badly  that  it  is  impossible  to  aave  anj  portion  of  them 
and  in  surcoma  ^if  the  hones  of  the  forearm.  U 

Methods  of  Operation. — Variong  mothods  of  disarticnlation  at  the  elbow 
joint  have  been  described;  tlie  ohlirpie  circvilar,  traiisvcrse  circiilar,  large  an- 
terior flapj  exteriial  flap,  lateral  Haps,  anteroposterior  flaps,  and  the  racket 
inciaion  with  the  handle  over  tho  olet^ranon.  In  tranmatic  caseg,  according  ta^ 
the  tissne  at  hand,  the  aurgeon  niav  8afely  selec^t  any  one  of  the  following" 
methods:  the  obliqne  circular,  extemal  flap,  or  the  lateral  flap.  Onr  poi-sonal 
preference  is  for  the  oblifjne.  ^ 

Obliqiie  Circular  Method.    -This  methcid  mav  be  perfonned  by  the  anterior™ 
elliptienl  method  (Fanibenf)  or  by  the  posterior  ell i pt i ral  method  (Hoiipart). 
Of  these  the  former  is  the  method  of  ohoiee. 

OBLIQUE  CIRCULAR  BY  THE  ANTERIOR  ELLIPTICAL  ^fETHOD  (FABA- 
BEITF)  (Fig.  67)* — Loeate  the  joint  line,  i\px  tlie  elbow  to  135*^.  The  point 
A  is  on  the  anterior  snrfaee  of  the  arm  over  the  supinattjr  longiis,  a  hand's 
brpadth  below  the  joint  line.  Tho  point  B  is  on  tho  dorsal  aspet*t»  op|>4isite 
the  tip  of  the  uleeranoii.     The  highest  point  of  ellipse   is  l»ehind,  over  the 
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ranon;  thc  lowest  is  in  front,  ovcr  tlic  siipiiiator  loii^its.  Decpeii  the  in- 
cisioii  tbrongh  tlie  fa&cia  and  retraet  thc  skin.  Di vitle  the  musele  in  the  an- 
terior  ttap  by  dissection  or  transfixion.  Retraet  the  auterior  flap  upward  imtil 
the  anterior  aspect  of  tbe  joint  eapmile  is  exposed.  Divide  the  extenial  latera! 
ligament,,  enter  the  joint  from  the  outer  side,  and  divide  the  anterior  and  in* 


FlO.  G7. DlRAJmCULATlON  AT  THB    ELilOW    JotNT 

»T   AN  ANT»moB  Oblujub    Incihiun.     (Fam,- 
beu(  Op.) 


Fm.    6S. DlRARTTClTLATION    AT    THB   EU' 

BOW  JoiNT   £iY   A    POSTERIOR  ObUQVB 

IttctBton.     (Soupart-Kocher  Op.) 


tcrior  ligament,  Detach  the  linib  by  severing  the  posterior  enpsiile  and  the 
triceps.  St^cnre  the  hraehial  or,  if  the  bifiircation  \ms  taken  plauo,  the  radial, 
ulnar,  and  terminal  branches  of  the  superior  and  inferior  profunda  and 
anastomatic  arteries*  The  median  nerve  is  on  the  iilnar  side  of  the  biceps,  the 
tilnar  nerve  in  thc  noteh  behind  the  interna!  eondvle.  Puli  both  nerves  do%vn 
and  sliorten,  Stitch  thc  oppoRini^:  ninseks  over  the  stinnp,  tlien  nnitc  thc  fascia 
frum  beforo  barkward,  aii<l  elose  the  skin  with  interrnpt(>d  silk  or  silkwnrni- 
giit  fiutnres.  Drain  with  a  smidl  rnbber  tnbe  for  24  hours,  The  cicatrix  is 
eun^ed  and  liea  on  the  posterior  aspect  of  the  limb. 


308 


AMPUTATIONS 


0BL1QUE  CIRCULAR  BY  THE  POSTEHJOE  ELLIPTICAL  METHOD  (SOU- 
PART-KOCHER)  (Fig.  68).— In  tliis  aietliucl  the  direction  of  the  ellipse  is  the 
i-everse  of  the  last  method ;  it  h  suitable  when  siifticitjiit  skin  catiDot  be  oh 
tained  for  tbc  anterior  Htip.  The  iipper  eiid  of  tlie  cUipse  is  on  the  aulerior 
siirfaee  at  the  fold  of  the  elbnw ;  the  lower  eud  is  on  tlie  posterior  sur- 
faee,  a  liaiid's  breadih  lK>h»w  the  tip  of  the  olecranoii.  The  cieatrix  li^f 
curved  aud  lies  on  the  anteriur  s\irfaee  *>f  thf  bone, 

Circular  Method. — Tbis  method,  thoiigh  spar- 
iiig  of  tissne^  ia  more  difficnlt  to  perform  and 
troubte  is  often  encoiintered  in  covering  tlie  con- 
dyles.  In  fact,  to  overcome  the  nnequal  retraction 
of  the  skin^  the  skiu  incision  mns^t  be  placed 
oblique]y,  Over  the  siipinator  longiis,  the  incision 
lies  »^  in.  (7.5  cm.)  beh>w  tlie  joint  line;  over  the 
uliia  V^  in.  (l\.7ry  eni.). 

After-treatment — Elcvatc  tho  stnmp  on  a  pil- 
Iow.  As  sdon  as  tln^  w*Hind  is  healed,  beerin  a  svs- 
teinatic  eoiirse  of  massage  movements  and  weight- 
bearing  exerei9es. 


AMPUTATION  THEOUGH  THE  ABM 


I 


Anatomical  Points*— Tn  the  lower  half  of  the 
arin  the  inušeh^.s  retraet  readilv  and  abont  e^nallv; 
in  tlie  iipper  half  the  retraet  i  on  is  nneijnah  The 
capsnie  of  the  shonlder  joint  descenda  on  the  inner 
aspect  of  the  hnmeriis  to  the  snr^ieal  neck.  The 
preserv^ation  uf  the  insertions  and  nerve  siipp]y  of 
the  deltoid,  pectoralis  major,  and  the  latissimuflB 
dorsi  determines  the  usefulneas  of  an  upper  arm 
stnuip.  - 

Indleations. — In  the  arm  a  long  stirnip  means^ 
increased   power   and   leverage  for   the   artificial 
limb;   henee^    it   is   essential   to   make   the    bone 
section   as   low   as   possible.      In  the   lower   half 
of    the    arm    this    can    be    bost    aceomplished    hv    the    circular    method;    il^| 
the    upper    half    where    the    retraction    is    nnetpial,    the    motliod    uf    election 
is  by   antoropoštcrior  Haps.      In  ainjJiitation  near  the  joint,    daniagc   to   the 
muscles   and  nerves   is   avoided   bv   emplovinp:    Koeher^s   principle  of  seleo-H 
ti  ve   incision ;    that    ib,   the   bnndle   of  the   raeket   ia    placed    at  the   anterior 
l>order   of   the    deltoid   between    thf>   external    and    internal    rotatorsv    of    the 
hnmenis, 

Ifethods  of  Operation. — These  are  the  transverse  circular,  obliqnc  circular, 
tendinoplastie,  kineplasticj  antcropostcrinr  flaps,  and  raeket  or  lanceolate. 


Fig.  69. — Amputation  Through 

TKE  MlDl^LE  OF  THE  AUM  IJY 
AN  OfiLIQXJB  CiKCULAB  InCI- 
BION. 


UPrER    EXTRE]MTTY 


309 


Circmlar  Method. — This  method  is  l>eBt  adaptcJ  to  the  ampiitations  through 

tbe  luwcT  half  af  the  iirm. 

TECHNIC,^ — With  the  arm  horizontal  and  at  right  augles  to  the  tnink,  indi- 

cato  the  point  of  bone  section  and  murk  oiit  a  cireiilar  incision  at  a  distance 

Ik?Iow  tbia  point  eqiuil  to  2/3  of  the  aiitcropostenor  dianieter  of  the  limb. 

I>ivide  the  skin  and  deep  fascia,  toiich  with  the  knife  the  celhilar  banda  uniting 

the  skin  to  tbe  deep  fascia  initil  the  skiii  ia  loosened  the  breadtb  of  2  fingers. 

Divide  the  bieeps  a  thuinb's  breadtb  be- 

low  the  edge  of  the  retracted  skiii.   \Vith 

a  cirenhir  sweep  earrv  the  incision  dovvn 

to  tbe  bone,  the  blade  beiii^^  kept  as  elose 

to  rbe  skin  edge  as  pijssible,  and  retract 

the  soft  parts  1  cni.  almve  the  savv  line. 

Make  a  circiilar  incision  thrnngb   the 

periosteuni   1  ein,   ('2/^>  in/)   above  tbe 

»aw    line    and    reHect    the   periostenm 

downward.     Saw  throngh  the  bone  at 

the  point  X;  spoon  ont  tbe  medullarv 

canal  for  a  distanee  o£  1  cm. ;  ronnd  off 

the  edges  of  the  bone  with  a  bone-cntting 

forcepa.      The  vessels  and  nerves  aro 

dealt  with  in  the  nsnal  way.    Unite  the 

ninscles  over  tbe  end  of  the  bone,  and 

giiture  tbe  fascia  and  tbe  skin.     Tbe 
'^f*ieatrix  is  tenninak 

ObIique  Circular  (Koeher)  Method 
,(Fig.  i}i^). — If  this  nii^thod  i?^  nse<b  the 
hipper    end    of    tbe    elHpse    sbould    be 

plaocd  over  the  inner  biči  pital  groove. 
Tendinoplastic  Method. — T  h  i  h  can 

bi:   used   in   anipntations  of  tbe   lower 

portion  of  the  ann,  the  8awn  bone  being 

covcred  bv  tbe  triceps  tendon* 

Eineplastic  Method, — Sec  page  310, 
Anteroposterior  Flap  Method    (Fig. 

70). — This  method  is  best  adapted  to  aniputations  jnst  above  the  middle  of  the 

arm.     Dne  allnwance  mnst  be  made  for  tbe  retractinn  of  the  bieeps  and  tbe 
lliiiterior  Ibip  ahnuld  be  made  longer  than  the  posteri*)r. 

TECFINIC' — Position  as  in  the  eircnlar  ampntation,     Tndicate  the  point  of 
ihinu*  sretion  X  and  mark  ont  the  T^-8biiped  anterior  tlap  ABC.     The  length  of 

tlie  anterior  tbip  is  f/j  tlie  diameter  of  the  lind)  at  tlie  point  of  bone  seetion; 

the  base  of  each  flap  efpuils  Y2  tbe  circumference  of  tbe  limb.    Mark  out  tbe 

posterior  flap   ATSTJ.      Tbia   flup    is   sliglitlv   sbnrter   tlian   the   anterior   one. 

Deepen  the  ineision  througb  tbe  fascia  and  alhnv  the  skiji  ta  retract     If  no 

91  A 


Fio.  70. — Ampittatton  TniioDGn  the   Middlb 
Tbihd  uf  thk  AiiHf  HY  A  LoNo  Antehjor 

AND    A    8hORT    PlIttTERlOR    Fl.AP- 
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toiiriiiqiiet  is  used,  sctuie  the  brachial  ai'tery  at  the  iiiiier  edge  of  tlie  biceps. 
Divide  the  muscies  with  a  ciroular  s%ve€p;  retract  tlie  aoft  parts.  Before  mak- 
ing  the  bone  section  remove  the  musculospiral  nerve  from  its  groove  and  shorten 
it.    Treat  the  bone  by  the  aperiosteal  method ;  the  nerves  and  vessels  as  n^iiiaL 

Anterior  Eacket  or  Laaceolate  Method  (Fig.  71).~The  best  method  in  am- 
putation  through  the  upper  third  of  the  arm  is  the  anterior  racket.    If  a  mobile 

atmnp  can  be  obtained,  aii  anipiitation  is  preferable 
to  a  disarticiilatioii ;  these  ccmditions  can  1m3  fiilfilled 
up  to  the  leve!  of  the  surgical  neck,  but  al>ove  this  a 
disarticiilation  is  indicated.  As  the  mobilitv  of  the 
stuinp  depends  dire<*tly  on  the  preservation  of  the 
fiinctiona  of  the  mtiacles,  Kot?her's  prineiple  of 
selective  incisioiis  shonld  be  applit^d  and  the  bandle 
of  the  raeket  placed  bet\veen  two  gin>nps  of  mnsclea 
snpplied  by  different  nerves* 

TECHNia— With  the  ann  slightlj  abdncted  and 
rotated  Diitward,  trace  the  raeket  incision  ABCDE. 
The  poiut  X  is  the  line  of  bone  section.  The 
bandle  of  the  raeket  AB  is  placed  at  the  anterior 
border  of  the  deltoid  and  e*]nals  in  leiigth  three- 
fifths  of  the  diameter  of  the  ann  at  X.  The  circu- 
lar  incision  BCDE  is  placed  transverselj  to  the 
long  axi8  of  the  liinb.  The  incision  AB  is  carried 
down  to  the  bone  between  the  exterual  and  in  tem  al 
rotators  of  the  hmnenis.  Carrv  the  circular  in- 
cision BCDE  to  the  bone,  retract  the  soft  parts. 
One  centimeter  (%  in.)  atove  the  point  X,  in- 
\  m  ¥/i  /  cise  the  periostenm  and  detaeh  it  downward.     Di- 

mM  m f  ^^^^  ^^^  hone  at  the  point  X,  round  off  the  sharp 

i  m  ^f  angles  and  edges.     Make  a  high  diviaion  of  the 

nerves  and  provide  new  insertion  for  the  pectoralis 

major  coracobrachialis  and  latisflimus  dorsi.      At- 

tend  to  hemostasis  and  suture  the  wound  in  three 

lajei^s,    The  short  stninp  ean  !>e  restrained  bv  pasa- 

ing  a  broad  adhesive  strap  from  the  anterior  cbest 

over  the  stump  to  the  posterior  chest-    In  ampntation  through  the  surgical  neck 

the  bone  is  8a\^Ti  through  between  the  tuberositics  of  the  bnmenis  and  the  itiser- 

tiona  of  the  pectoralis  major  and  latissimus  dorsi. 


Fig.  71.  —  Amputation 
Through  the  Upper 
Tnint)  OF  TH  K  A  ii  M  b  y  an 
Anterior  Racket  In- 
cision. 


CoiEinent. — ^This  latter  operatioTi  is  rare!y  called  for,  but  the  roaulting  stiimji 
is  of  value  in  attaching  an  artificiol  limb  and  helps  to  iiuiintain  the  nomial  contour 
of  the  shoulder.  On  aceonnt  of  the  g^rowth  of  the  bone  from  the  epiph^sls*  this 
operation  is  not  suitable  in  patients  under  16  years  of  a^e.  In  children  the  tendenca 
to  Bcolioais  after  amputation  in  the  neighborhood  of  the  shoiilder  must  be  guarded 
against,  and  suitable  preventive  gynin09tics  should  be  iustituted. 
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W  DISABTIOTJIiATION    AT    TKE    SHOULBEB 

^^  Eistory. — The  first  reeordcJ  diaarticnlation  was  a  circiilar  one  perfonned 
'Pr  "Morand  in  1710.  Le  Dran,  the  elder,  in  1715,  emploved  an  axillarv  flap. 
In  1740  Sharp  disarticulated  hv  means  of  a  posterior  flap.  The  development  of 
the  external  or  deltoid  flap  has  been  atfribnted  to  Diipii_\i;ren.  Tlie  names  of 
Paroisse  (1800),  Grosbois  (1803),  and  Charles  Bell  (1808)  are  also  as9o- 
eiated  with  it  V.  \Valther  ( 1810)  used  a  long  deltoid  and  a  short  intenial  flap. 
The  oval  niethod  was  emploved  hy  Gnthrie  in  the  early  part  of  the  nineteeiith 
ceuturv,  by  Seontetten  in  1827;  the  exterior  raeket  hy  Larrev  and  the  an- 
terior  racket  bv  Sjjenec  in  1865.  It  is  interesting  to  note  that  Larrev,  during 
the  wars  of  Napoleon,  loat  only  10  cases  out  of  100.  Considering  the  imfavor- 
able  cireninstiinees  luider  whieh  he  worked,  this  is  a  remarkahle  result* 

Control  of  Hemorrhage  During  Disarticulation  at  the  Slioalder. — (i)  liga 
TION  OF  THE  VESSELS.^The  sinipleat  and  best  method  is  to  ligate  the 
vessels  on  the  inner  aspect  of  the  arm  before  thev  are  eut.  They  ean  niso  be 
secured  low  down  in  the  flap,  as  is  done  in  the  ampntation  resection  method.  If 
the  axilla  be  invaded  bv  a  ne\v  growth,  it  mav  be  necessarv  to  tie  the  first  por* 
tion  of  the  axillary  or  inake  a  tcraporary  or  permanent  ligation  of  the  aub- 
clavian. 

(2)  MANUAL  OR  INSTRUMENTAL  COMPBESSTON  OF  THE  PLAP  CON- 
TAJNING  THE  VESSELS.— IVIanual  compre&sion  necessitates  the  presence  of  an 
extra  assistant ;  instrunioiital  eompression  ean  be  accomplisbed  by  using  a  L^^nn 
Tbomas  foreeps-toiirn  icpiet, 

(3)  C0MPRES8I0N  OP  THE  SUBCLAVIAN  BY  PINGER  PAD,  KEY,  ETO, 
— This  method  is  inicertaiii,  unsatisfactory»  and  often  impracticable. 

(4)  CONTROL  OF  HEMORRHAGE  BY  THE  ELASTIC  CONSTRICTOR.— The 
oonstrictor  is  woiiTid  aroiind  the  shoulder  hack  of  the  coracoid  and  acromion 
processes,  and  secured,  The  iveakness  of  the  method  is  the  possibility  of  the 
eonstrietor  slipping;  to  ohviate  this  the  loop  of  a  bandage  ean  be  paascd  itnder 
it  and  the  eonstrietor  p\illed  toward  the  opposite  shonldcr,  or  the  tiibing  caii  bo 
applied  with  a  double  tum  around  the  shonlder  and  finished  hy  making  a  figure- 
of-eight  aeross  the  ehest  nnder  the  axilla.  Slipping  ean  also  he  prevented  by 
Wyeth'9  pios.  These  nneertain  proeedurea  are  not  recommended^  as  they  are 
inferior  to  the  aimple  procedure  of  finding  and  aecuring  the  vessels. 

Anatomical  Pointa, — The  round  proniinence  of  the  Bhoukler  represents  the 
luberosities  of  the  humerns  eovered  by  the  deltoid.  The  cephalic  vein  rnns  in 
the  groove  hetween  the  pectoralis  major  and  the  deltoid.  The  skin  over  the 
deltoid  is  thick  and  adherent  and  retracts  to  a  great  extent, 

Indicationa. — If  emiditions  reqnire  the  removal  of  the  arm  at  a  level  above 
the  snrgieal  neek,  a  disartienlation  is  snperior  to  an  ampiitation.  Formerly, 
in  both  civil  and  military  practice,  espeeially  the  latter,  this  operation  was 
|X*rfornied  fretjiientlv;  tudav  injpnivements  in  the  faeilities  for  eons^orvative 
treatnient  havo  greatly  reduced  the  number  of  caaes  requiring  disarticulation. 
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In  civil  practice  this  operation  is  in  active  nse  in  accidents,  etc,  in  which  the 
arm  is  partially  or  completely  tom  away,  badly  mangled,  infected,  or  where  the 
humenis  is  involved  by  malignant  growth8. 

Methods  of  Operation. — Farabeuf  describes  over  30  procedures  for  removal 
of  the  arm.  It  is  hardly  j  ust  to  dignify  ali  these  procedures  as  different  meth- 
ods, for  the  great  majority  diflFer  onlv  in  minor  details. 

Of  neces8ity  the  selection  of  a  method  for  an  individual  čase  must  depend 
on  the  extent  of  the  soft  parts  available.  In  traiunatic  cases  with  considerable 
laceration  of  the  soft  parts  the  covering  can  be  obtained  from  the  remaining 
sound  tissues ;  skin  flaps  can  be  taken  from  the  chest.  In  malignant  cases  the 
skin  furthest  from  the  growth  is  employed. 


SUTRASPINATUS 


INPRASPINATUS 


TERES  MINO« 


TENDON  OP  BICEPS 


SUBSCAPULARIS 


LATISSIMUS  AND 
TERES   MAJOR 


eiCEPS  CAR  LON(S 
Fia.  72. — Inbertions  of  Mubcleb  of  tbs  Grbateb  and  Lesseb  Tuberositt  of  the  Humkrus. 


The  methods  of  choice  are  the  anterior  racket  (Kocher's  modification  of 
Spence's  method),  amputation-resection,  and  the  lanceolate  methods. 

Other  methods  are  the  circular,  elliptical,  anterior  and  posterior,  and  lateral 
and  deltoid  flaps,  and  the  extemal  racket  (Larrey). 

Anterior  Racket  Method  (Figs.  73 A,  73B). — Disarticulation  of  the  shoul- 
der  joint  is  best  performed  by  this  method.  It  consists  of  a  circular  incision  at 
tlie  level  of  the  axilla,  with  a  longitudinal  incision  placed  between  the  anterior 
border  of  the  deltoid  and  the  pectoralis  major.  The  longitudinal  incision 
fulfills  Kocher's  principle  of  selective  incisions,  as  the  handle  of  the  racket 
falls  betAvcen  two  groups  of  muscles  supplied  by  different  nerves. 

TECUNIC. — With  the  arm  in  slight  abduction,  rotate  the  head  outward  and 
mark  out  the  incision  ABCDE.  The  point  A  is  over  the  clavicle,  just  to  the 
outer  side  of  the  coracoid  procoss.  BCDE  passes  around  the  arm  at  the 
level  of  the  axilla.  The  incision  AB  passes  through  the  iipper  fibers  of  the  del- 
toid, then  in  the  interval  between  the  deltoid  and  pectoralis  major  to  the  bone. 
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Lil^ate  the  cephalic  vem  and  the  branclies  iVoin  tlic  arromiatlioracic  axis,  lay 

open  the  biči  [ji  ta  I  ^^or^ve,  aml  follnw  tbe  teniloii  iuto  tbe  eapsiile  of  the  joint. 

Detach  the  insertioii  of  the  siibscapiilaris  froiii  the  lesser  tiiberositv,  the  pec- 

toralis  major  froin  the  antr/rior  lip  of  the  bieipital 

groove;   the   latissimiia   donsi    and   tlie  teres   major 

from    the   posterior;    the    insertians   of   the   supra- 

spinatus,   iiifrasplnatiis   and   the   teres   niiiior   froiii 

the  greater  tuberoi^itv ;  and  force  the  head  iipward 

and  forvvard  oiit  of  the  \v<»und-    Now  deepcn  tJie  cir- 

eiilar  incisioB  BODE.    Isolate  the  vessels  and  nerves, 

liga  te  the  former,  and  after  a  preliiniiiarv  injeetioii 

with  novoeain   inake  a  high  division  of  the  hit  ter. 

Complete  the  disarticulation  by  dividing  the  remain- 

ing  soft  parts.      Sutnre  the  nmscles  and  close  the 

wonnd  so  that  a  vertical  eica- 

trix  reanlta.    In  order  to  pre- 

serve   the  niitrition  and  the 

inneiTation    of    the    deltoid, 

čare  nnist  be  taken  to  avnid 

injuring    the    posterior    cir- 

eiunrtox    nerves   and   vcasels. 

The  injnrj  is  most  likelj  to 

take  plače  aa  the  strnctiires 

\vind  arouiid  the  back  of  thp 

arm;  to  avoid  this  the  oper- 
ator nuiat  hug  the  bone  as  he 

ahells  on  t  the  hnincrns.     Tlic 

importance  of  protoctiiiE^  the 

norvc  lies  in  the  fact  that  the 

deltoid  is  the  principa!  miia- 

cle   i  11   the   stnrap,    and   anj 

diniiiintinn  iu  its  fnuction  wonld  seriouslj  impair  the 

vaiiie  of  an  artificial  limb. 

Amputation-resection  Method. — This  operation  is  in 

realitv   a   niodifh^atioii   of  the   preceding   one,    and   is 

analogoiis  to  the  aniputation-reseetion  method  emploved 

at  the  hip. 

TECHNTC. — In  emptving  the  blood  froni  tlie  limb, 

applv  an  elastie  toiirniquet  at  the  slionlder,  prevent  its 

siipping  bv  Wyeth's  pina  or  by  winding  it  in  a  figure* 

of-eight  nnder  the  oppoaite  šhoiilder.     r>raw  the  affeeted 

bonlder  over  the  edge  of  tbe  talile,  al»<hiet  the  arm  to  a  right  aiigle.    At  the  level 

of  the  deltoid  insertian  make  the  cireular  ineiaion  ABC,     Perforra  a  eircnlar 

araputation,  severing  the  bone  at  this  leveL    Tigate  the  axillary  vessels  and  re- 


Fio.    7  3  A.—  Disarticulation 

AT  THE  ShoULDER  JoiNT  DT 

AN  Antekioh  Ra€Ket  Inci- 
SION.     (Sponce  Op») 
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movc  the  ennstrictor.  Graap  tlie  bone  stiimp  witli  lioii-jawed  forceps.  Make 
the  vertical  mclsion  AD  in  the  Vrne  of  the  hicipital  groove,  then  proceed  to  shell 
out  the  head  of  the  bone  as  in  an  exciaion  of  the  shoulder.  The  remaining  steps 
eorrespnnd  to  the  preceding  operation* 

The  Lanceolate  Method  (Fig.  74).— This  method  is  to  be  emplojed  when 

ali  the  soft  tissues  surroundiag  the  shoulder  have  to  be  removed  or  are  wanting* 

TECHNIC. — Outline  the  lanceolate  incision  ABDC     The  point  A    is  jii.^ 

eKternal  to  the  coracoid  procesa.    The  point  B  is  just  below  the  juoction  of  the 

anterior  axinary  fold  and  the 
arm;  the  point  D  is  just  be- 
low  the  junetion  of  the  ann 
and  posterior  fold;  the  point 
C  is  external  to  the  acromion, 
Deepen  the  ineision  ACD  in 
an  ohlitpielv  slanting  man- 
ner,  eiit  through  the  deltoid, 
and  enter  the  joint.  Ap* 
proacb  the  axillary  vesseU 
from  the  front  through  the 
inciaion  AB.  Liga  te  the  ves- 
sels  in  turn  and  coinplete  the 
operation  hy  ciitling  through 
the  soft  parts  in  the  inner 
side  of  the  arm.  Treat  the 
nerves  in  the  naual  manner.  If  the  available  skin  flapa  are  too  scantv,  saw  off 
portions  of  the  clavicle  and  the  acromionj  or  provide  autoplastic  flaps  frora  the 
cheat  wall, 

Commenti — The  above  description  of  the  anterior  racket  method  followa  Kocber^s 
m  odi  fi  ca  t  i  on  of  Spence^s  d  Isa  rtiču  lati  on.  No  other  muscle  flap  in  c  is  ion  comparea 
with  this  bloodless  disartieulation-resection  method.  It  is  easy  to  perform  as  the 
blood  vešsela  can  be  readilj  kept  under  control,  and  it  jrielda  a  well-roiinded  stump 
with  a  vertical  eicatrix  to  wliich  an  artificial  limb  can  be  fixed.  Furneaux-Jordan'8 
method  is  a  modification  of  this.  It  is  of  special  value  in  those  cases  where  the  soft 
pnrtB  about  the  aboulder  are  intaet  and  the  bone  ia  spbt  np  into  the  joint.  Larrej^s 
external  raeket  ineision  cannot  be  eonsidered  a  method  of  cboice^  as  the  division  of 
the  posterior  circumflex  ner\T  leads  to  paralysis  of  the  deltoid,  The  lanceolate  method 
is  einployed  in  the  deatruction  of  the  soft  parts  around  the  shoulder  and  in  operations 
re(|uiring  the  sacrifice  of  the  muselea, 


Fig*  Ti.^DiflAHTtctTLATiOH  OF  iKU  Abh  by  THi  Lance- 
olate Metbod. 
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History. — A  patient  was  successfullv  treated  by  Cheselden  at  St.  Thomas'3 
Hospital,  London,  in  1787,  for  a  traumatic  amputation  of  the  arm  and  scapula* 
The  firat  recorded  interBcapulothoracic  amputation  wa8  perfomied  by  an  Eng- 
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lish  naval  surgeonj  Ralph  Cuining,  in  1808,  the  indication  for  the  operation 
being  a  severe  gimshot  wouncl.  The  first  Američan  surgeon  to  perform  thia 
operation  was  Dixi  Crosbj,  of  New  Hampshire  (1836).  Mussey  (1837)  di8- 
articulateil  tlie  sternal  end  of  the  clavicle  and  compressed  the  siibclavian* 
Crosty  (Kocher)  operated  for  tumor  in  1886.  Berger'8  eichaiistivo  monograph 
(5)  appeared  in  1887,  and  did  niiieh  to  perfect  the  operatiDn.  Le  Con  te  (ISO  D) 
advised  the  disarticulation  of  the  atenial  end  of  the  clavicle  with  ligation  of  the 
subciavian  vessels  in  preference  to  the  rcsection  of  the  portion  of  tlie  clavicle. 

Indications. — This  operation  is  indicated  in  severe  extensive  injnries  of  the 
shoulder  girdle;  in  malii^uuit  growths  of  tlic  arm,  scapnla  or  axilia ;  at  times  in 
persistent  carcinoma  of  the  breast;  in  eiprcading  cclhilitis  and  gangrene.  The 
relativelj  benign  bone  tiimors,  giant-celled  sarcomata,  encbondromata,  and  myx- 
omata  are  treated  by  exci9ion,  Before  performing  the  operation  for  malig- 
nancy,  the  mobilitv  of  the  shoulder  girdle,  and  e9pecially  of  the  scapula,  ahould 
be  determined. 

Methods  of  Operation. —In  traumatic  and  malignant  eases  in  which  the 
clavicle  and  its  attached  muscles  remain  iminvolved,  the  Berger-Farabeuf 
technic  is  empluved ;  in  ali  others  Le  Conte's  clavicnlar  disarticulation  pro- 
dore is  to  be  nsed.  In  the  Berger-Farabeuf  operation  a  modified  lanccolate 
cision  is  used,  the  niiddle  third  of  the  davicle  is  reseetcd,  and  the  subciavian 
e^sels  ligated.  In  the  Le  Conte  niethod  the  clavicle  is  disarticulated  at  its 
stemal  end.  Anestheaia  is  best  admiiiistered  by  the  intratracheal  method  and 
the  nerves  of  the  bracliial  plexns  bloeked  by  1  per  cent  novocain, 

Berger-Famheuf  Method  (Figs.  75,  76). — The  following  dcseription  fol- 
low8  that  of  Berger  and  Farabeuf :  Berger  clearlv  pointed  out  that  the  success 
of  the  operation  depcnd.^  on  the  control  of  the  heniorrhage  and  the  attaining  of 
siich  control  coustitutcs  the  first  step  in  the  operation,  The  form  of  the  skin 
incisioh  must  of  necessity  depend  on  the  healthv  eon<lition  of  the  soft  parta;  a 
lanceolate  incision  with  antero-inferior  (pecto-axillary)  and  a  poaterosuperior 
(ccrvicoscapular)  flap  is  the  incision  of  choice.  For  convenience  of  descrip- 
tion  the  operation  can  be  divided  into  three  stages:  the  first  stage^  expo9ure  and 
ligation  of  the  subciavian  vessela;  the  aecond  atage,  the  dissection  of  the  flaps; 
the  third  stage,  the  rcmoval  of  the  lirab. 

TECHNIC. —  FiiiST  Stage. — The  object  of  thia  stage  is  the  ligation  of  the 
axiUaTy  vessels.  Applv  an  Esmarch  bandage  to  expel  the  blood  from  the  arm. 
I)raw  the  ahcniider  well  over  the  edge  of  the  table,  ilark  out  the  incision 
ABCDE,  With  ann  by  the  aide,  make  the  incision  AB  about  10  cm.  (4  in.) 
long  directly  over  the  clavicle.  The  point  A  is  2  fingers'  breadth  cxternal  to 
the  stemoclavicular  joiut;  B  is  imuiediately  over  the  acroinioclavicnlar  joint. 
Deepc^n  the  incision  AB  to  tbe  bone,  free  the  periosteuui  over  the  midille  third 
of  the  clavicle;  pass  a  blunt  hook  under  the  barcd  I)one  and  divide  it  with  a 
(figli  saw  at  the  point  X.  Raise  tbe  exterior  portion  of  the  clavicle  vvith  a 
Jion-jawed  forccpn  and  coniplcto  tlio  separatioii  uf  t!ie  periosteum  on  its  poa- 
rior  riurface.     Saw  throiigb  tlic  Imne  at  tlie  deltoid  tubercle   (Y).     Many 
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Fio.  75.  —  Interscapulothoracic  Ampu- 
TATiON.  Anterior  view.  (Berger-Fara- 
beuf  Op.) 


operators  prefer  to  resect  the  clavicle  without  removing  the  periosteum.  The 
Bubclavius  muscle  is  raised  and  carefiilly  divided  at  the  inner  aspect  of  the 
wound.  Expose  the  trunks  of  the  brachial  plexus  and,  before  dividing  them, 
inject  the  individual  cords  with  novocain.     The  axillary  vein  will  be  foimd 

immediatelj  behind  the  subclavius,  sep- 
arated  from  it  by  a  varying  amoimt  of 
fascia.  The  artery  lies  in  a  more  posterior 
plane  below  the  nerves.  Seciire  the  artery, 
then  the  vein,  and  divide  between  double 
ligatures.  Identify  the  scalenus  anticus 
and  ligate  the  branches  of  the  siibclavian 
as  they  pass  oiitward  in  front  of  the  mus- 
cle. The  ascending  cervical  passes  upward, 
the  superficial  cervical  upward  and  out- 
ward,  the  suprascapular  horizontalIy  be- 
neath  the  clavicle,  and  the  transversalis 
coli  passes  over  or  through  the  brachial 
plexiis.  This  completes  the  first  stage  of 
the  operation. 

Second  Stage. — This  consists  in  the 
formation  of  the  flaps.  Draw  the  arm 
well  away  from  the  body  and  outline  the  incision  CDEFB.  The  point  C 
represents  the  center  of  the  incision  ajid  the  clavicle ;  the  point  D,  the  junction 
of  the  anterior  axillary  fold  with  the  arm;  the  point  E,  the  corresponding 
junction  of  the  posterior  fold;  the  point  F,  the 
apex  of  the  scapula.  The  portion  of  the  incision 
CD  runs  downward  and  outward  just  above  the 
coracoid,  and  then  parallel  with  and  a  little  ex- 
ternal  to  the  pectodeltoid  sulcus;  the  line  DE 
runs  transversely  across  the  inner  aspect  of  the 
arm  to  the  posterior  axillary  fold.  Expose  the 
back  of  the  thorax  by  pulling  the  raised  arm  forci- 
bly  upward.  Carry  the  incision  EF  downward 
and  inward  to  the  inf(^rior  angle  of  the  scapula. 
Divide  the  pectoralis  major  in  the  line  of  the  in- 
cision, the  pectoralis  minor  closc  to  the  coracoid 
proceas,  and  open  up  the  axilla.  If  there  is  mus- 
cular  or  glandular  involvemcnt  in  the  axilla,  di- 
vide the  muscles  at  their  origins,  and,  if  not  in- 
volved,  divide  at  their  insertions.  Carrv  the  in- 
cision DEF  to  the  back,  dividing  the  latissimus 

dorsi  close  to  the  cliost  \vall.  This  completes  the  formation  of  the  thoraco- 
axillary  flap.  Draw  the  arm  across  the  bodv,  roll  the  patient  toward  the  sound 
side,  and  mark  out  the  coracodorsal  flap  FGB.     This  extends  from  the  outer 


Fig.  76. — Interscapulothoracic 
Amputation.  Lateral  view. 
(Berger-Farabeuf  Op.) 
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end  of  tbe  original  olaviciilar  ineisioii  Ji  straiiiht  baek  over  the  spine  of  the 
8C4^piila  G  to  tlie  iiiforlor  inigle  of  tlie  bone  F,  Dii^^eet  back  the  skin  iiud  fascia 
to  the  vertebral  border  of  tbe  seapnla. 

Thikd  Stage.— This  constitHtcs  tbe  reiiioval  of  tbe  limb.  Detacb  tho 
trapezius  froni  tbe  iipp^r  border  of  the  clavicle  and  ncroniion  process;  rotate 
the  arm  outward  to  obtain  a  good  expo8iire  of  the  miiscles  on  tbe  ventral  snrfaoe 
of  the  scapiila;  tlivide  tbe  attachnicnts  of  tbe  levator  anpn^ili  scapulsej  Berratua 
magniis,  and  rbomboid  musoles  at  tlie  vertebral  borfler.  Draw  tlie  arin  outward 
and  complete  tbe  separation  by  dividin*c  tbe  oninhvoid  at  the  iipper  border  of 
the  scapnla  and  the  trapezius  at  tbe  spine*  Provide  drainage  and  c]o8e  in  the 
usual  maniier.     The  senr  rims  ob]iqnely  dowTiward^  oiitvvarvL  and  backward. 

Le  Con{e'$  ^Method, — Tbe  foUovving  is  Le  Conte's  description  of  bis  op- 
eration  (5C) : 

"(1)  The  incision  is  besran  ovpt  tbe  stertial  end  of  the  clavicle,  carried  along^  that 
bone  to  aboiit  ita  middle,  and  thea  eun-ed  dQwiiwanJ  to  the  aiiterior  axinniy  fold. 
The  skin  and  superficial  faseia  are  disseeted  up,  ejtposiiig  well  the  iimer  two-thirds 
of  the  clavicle. 

**(2)  The  clavicle  is  disartirulated  by  severi ng  its  attachiaents  ti>  the  sternum 
and  the  rbomboid  lijrament,  the  clavicular  attachnieiit  of  the  sternofleidomastoid  mus* 
cle  is  cut  closf  to  the  hone  and  the  davicidar  portion  of  the  pectoralis  nmjor  is  sep* 
arated  with  the  finger  from  the  costal  i>ortion  of  the  muscie  up  to  the  anterior  axillary 
fold. 

**(3)  The  clavicle  is  now  piilled  upward  and  outward,  and  if  the  snbclavius 
muscie  does  not  readily  strip  off,  its  attaehment  to  the  first  rih  is  divided.  The 
pectoralis  minor  %vill  now  be  well  exposed.  It  is  divided.  and  the  coracoid  portion 
reflected  upward  with  the  elaviele.  This  Gxposes  the  axilk  fullj,  and  the  vesaek  are 
seen  traver^ing  it  from   the  anterior  sealenus  miisele  dov^Ti, 

"(4)  The  sheath  of  tbe  vessels  is  opentKl  and  the  vein  dissccted  away  from  the 
iinderl.ying  artery.  Two  liKatures  are  passed  around  the  vein,  bat  these  are  not  tied 
until  the  arm  is  blanched.  This  renders  the  use  of  an  Esmarch  handage  unnecessary. 
It  must  be  noted  that  the  eephalic  vein  has  joined  the  axiUary  below  tbese  ligatnres, 
or  else  separate  tigature  of  that  vessel  is  reciuired. 

**{»)  The  vesBela  are  ni>w  severed,  together  with  tbe  brachial  plexu8  of  nerves,  and 
the  costal  portion  of  the  pectoralis  major.  This  completes  the  division  of  the  anterior 
altachinents  of  the  arm. 

*'(0)  A  posterior  incision  is  now  carried  from  some  point  on  the  anterior  incision 
(as  near  the  tumor  as  it  is  deemed  advisable  to  ^o)  direetl.v  baekward  and  down- 
ward  to  the  infcrior  angle  of  tbe  srapida.  and  up  apain  to  the  posterior  axillary 
fold.  The  skin  and  superficial  fascia  are  diasected  up  for  a  short  distance  (half  an 
inch  to  an  inch). 

*'(7)  The  trapezins  is  now  severed  and  the  transversalia  eolli  or  posterior  scapu- 
lar  artefy  seeiireii;  the  omobjoid  mnscle  is  cut  and  the  siiprascapnlar  artcry  se- 
cured,  The  museles  attnehed  to  the  inner  b<irder  of  the  senpiila  are  rapidljr  divided 
clo8c  to  the  bone;  tbe  serratus  inagniis  and  hitissimus  dorsi  are  then  ent,  the  latter 
at  the  posterior  axiliary  fold.  The  arm  is  now  held  to  the  hody  by  the  skin  of  the 
axilla  alnne,  If  there  is  suflSeient  tlai>  to  cover  the  wonnd,  tlie  anterior  and  posterior 
incisions  are  joined  throujtfh  tlie  axillat  but  if  more  skin  is  needed,  a  flap  may  be 
raised  from  the  nnder  surface  of  the  arm.  The  wound  is  then  closed  with  su  i  table 
prori«ion  for  drainage. 
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"The  procedure  just   detailed   seems    to   have  tfie   following   advantajores : 

"(a)  It  gives  the  widcst  and  fulleflt  possible  expo8Ure  of  the  vessela,  and  decreases 
the  accideuts   of  liijation  to   a  minimum, 

**(b)  Tbe  disiirtifulatiou  of  the  ehn^icle  is  simpler,  tjuleker,  and  easier  tKan  a 
resection  of  the  bone,  and  the  dnnirer  of  woniiding  important  vessds  h  less  because 
these   Btrnctiires  are  well   protected   hy   the  sternobyoid   and   etemothjroid    muscles, 

**(c)  The  elevatioii  of  the  arm,  after  securing  the  arterj  and  Tbefore  the  vein  is 
tied,  makes  a  practically  bloodless  amputation. 

^*(d)  The  snpraacopulaT  and  posterior  scapular  arteries  (the  only  other  vessels 
that  ean  bi  ped)   nre  eosilj  pjrked  op  before  being  cnt. 

"(e)  In  malifrninit  gruuths,  where  thf  outer  end  of  the  clavicle  is  involved,  there 
is  le&s  risk  of  a  return  if  the  entire  bone  witb  its  periosteum  is  removcd. 

"(f)  It  removes  everything  in  one  piece,  a  more  surgical  procedure  wben  dealing 
with  malignant  gTowth8/- 

Afier-Care,^—A  fimi  dressing  is  applied,  aiid  if  the  condition  \varrants  it, 
the  patient  is  placed  in  u  senn-sitting  position.  As  soon  as  tbe  woini(]  i  a  healed, 
an  artifieial  ami  is  fitted  and  g^Tnnastic  exerciscs  to  eheek  the  tendencv  to 
scoliosis  aro  institnted.  Tf  the  patient  caniplains  of  a  feeling  of  lopsidednesa, 
the  weight  of  the  artiticial  liinb  will  teud  to  correet  this. 
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Comment — It  has  been  urged  that  Le  Conte's  method  entailed  the  additlonal 
dangers  of  woiinding  the  pleiua  and  iTinominate  vein.  An  examination  of  the  re- 
X>orted  eases  docs  not  eonfirm  tbis>  Re!atively  speaking,  more  aecidents  have  occurred 
in  the  resection  method. 

Keen,  in  a  čase  where  it  was  evident  that  in  excising  tbe  tumor  he  would  remove 
Buch  a  harge  portion  of  the  skin  that  tbe  edges  could  not  he  appro^imatcd,  obtained  a 
flap  from  the  healthy  skin  of  tbe  inner  ann,  The  flap  extendc<i  to  the  e!bow  and  was 
turned  np  bo  that  the  lowe8t  end  near  the  elbow  became  the  highest  in  tbe  neck.  In 
order  to  safeguard  the  vessela  from  being  wounded,  Ollier  advocated  a  pTeliminary 
detachment  of  the  pcriosteum,  This  step  is  imtiecessary,  takes  more  t  ime,  and  in  the 
face  of  malignancj  is  not  good  surgical  praetice. 

Bangers HEMORRHAGE     FROM     THE     MAIN     TRUNK     OB     FROH     THB 

BBANCHES, — lil  a  large  growth  we  miist  expect  to  eiicoiiiiter  nnmeroiis  largB 
aimstomosing  veins.  The  blec^ditip:  can  be  reduced  to  a  minimum  bv  an  earlr 
ligation  of  the  subelavian  \vith  Ita  hranches  siipplving  this  region,  and  bv  the 
use  trf  a  Lvnn-Tbnmaa  foreeps  on  the  i^rnad  mnscle  pediele, 

SROCK. — In  the  ordiiiarv  čase  shoek  does  not  seem  to  plav  such  an  inipor- 
taiit  rulc  as  in  ampntation  of  the  hip*  ITemorrha^c  shoek  is  prevented  dnring 
the  operatiou  bv  tlie  preliniinarv  emptvin^  of  the  blood-vessels,  tving  of  the 
arterv  before  the  vein,  and  carefnl  hemostasis,  Nerve  shock  is  prevented  hv 
gen  t  le  handling  and  bv  bi  nek  ing  tbenerveg  with  novocain.  After  tbe  opera  t  i  on 
shoek  is  e<nnbated  bv  baiidaging  tho  legs  and  abdomen,  bv  hvpodermoclvsis, 
Bali  ne  infnsion,  transfnsion,  ete,  Entranee  of  air  into  the  reins  is  a  rare  compli- 
cation,  If  it  ocenrs.  proxinial  pressnre  with  a  wet  swab  is  applied  and  the  veins 
seenred,     Infection  and  pneumonia  neeompanving  this  extensive  operation  are 
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poBsible   surgical    risks;    a   oarefiil    te^hiiic   and   avoidance   of   exposure   win 
diminish  these  oomplicatious. 

Besults. — Jeaiibraii  and  Eiche  (1905)  have  roported  on  the  final  result  in 
188  cas€*s  of  inters€apiilotlioracic  ainpiitations  for  inalig- 
nant  tiunors.  Before  1887  the  mortalitv  was  21),  10  per 
cent. ;  from  1887  to  1905,  7.84  per  cent.  in  growth8  of  the 
biimenis  the  mortalitv  was  2.75  per  cent.;  of  the  scapiila, 
23.80  per  cent;  of  the  soft  parts,  11.76  per  cent.  In  105 
''caaes  tlie  average  length  of  life  \vas  35  months.  Twcnty' 
4  cases  were  living  after  more  than  5  vears.  In  20  cases, 
3  lived  more  than  10  vears,  2  more  than  13,  1,  15,  and  1,  Ki. 
Svme^s  čase  lived  26  vears  and  wm  aftervvard  lost  sight  of. 

KiNEPI*ASTIC   AMPUTATIONS   (TAN^GHETTI  CECI) 


FlO.    77»— KlI^EPLAft- 


X 


Hisiory. — Guiliamo  Viinghetti,  an  enthusiastic  medical 
practitioiier  of  Empoli,  Tnscanv,  was  the  diseoverer  of  the 
kineplastic  method  of  amputating.     The  principles  wero 

clearlv  foninilatcd  hv  him  in  1896  as 
the  resnlt  of  a  remarkable  series  of  ex- 
periments  per  for  med  on  chickens.  His 
first  pnhlication  appeared  in  1898 
(94).  He  shovved  that,  if  the  distal 
portion  of  a  miiscle  or  tendon  be  freed 
from  it8  insertion  and  eovered  by 
skin,  the  raiiscle  retains  its  vohm- 
tarv  poAver  of  eontraetion,  By  fomi- 
ing  the  muscles  and  teiidons  into 
rings  or  kn<}ha,  and  attaehing  cords 
to  these,  he  \vas  ahle  to  control  an 
artifieial  appliance.  Besides  govem- 
ing  tlie  movements  of  the  artifieial 
memhers  (by  the  nmscnlar  eontrac- 
tion),  he  secnred  a  more  i  nt  i  mate 
attachment  to  the  body.  Vanghetti 
was  withont  hospital  connections  and 
lacked  the  oppnrt\niity  of  applving 
his  principles  to  the  Imnian,  hnt  sne- 
ceeded  in  interesting  Ceeij  of  Pisa 
(1898),  who  performed  the  first 
kioephištic  operation  in  1900.  Otlier 
pioneor-s  in  this  field  were  He  Fran- 
(1906),  Elgart  (1907),  and  Vivd^-ne  (1908). 
The  principal  fnnction  uf  the  stninp  in  the  iipper  extremity  is  ihe  control 


Fi<i.  78,— Method   of   Exf!BCT9fN0  thi;  Tendi 

»OMU8 CULAH  MoTOR.     (CeCI.) 
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of  the  artifidal  limb:  Kineplastic  methods  fumish  ideal  voluntarj  control  of 
the  artificial  limb  by  means  of  living  muscular  motors  with  an  intimate  con- 
nection  between  the  stump  and  the  prosthetic  apparatus. 


Fig.  79. — Rebult  of  a  Kineplastic  Amputation  op  Arm.   (Ceci.) 

Four  variations  in  the  transmission  of  the  power  to  the  artificial  limb  have 
been  developed: 

1.  Single  and  donble  plastic  loop. 

2.  Phistic  ehib  motor,  with  dctached  bone  (De  Francesco). 

3.  Componnd  tendon  loop  (Vredene). 

4.  Elgart's  method  of  transformiug  lateral  rotary  movements  into  flexion 
and  cxtension. 

1.  Single  or  Double  Plastic  Loop  (Figs.  7S,  79). — These  were  the  methods 
used  by  Ceci,  who  did  not  follow  Vanghetti's  minute  rules  of  isolating  each 
muscle  and  tendon  separatelj,  biit  ainied  to  leave  the  musele,  etc.,  in  as  nearly  a 
physiolo<>ical  and  anatomieal  relationship  as  possible,  thus  preserving  their 
nutrition.  Tlie  following  is  Ceci^s  dcseription  (22).  The  čase  was  a  myxo- 
sarcoma  of  the  radius  \vith  glandnlar  involvcment  of  the  lower  axilla,  for  which 
^Si  kineplastic  amputation  throiigh  the  knver  one-third  of  the  humenis,  with  an 
axillary  dissection,  was  pcrformed  (1900)  : 

"A.  An  incisioii,  two  fingcrs*  broadth  below  the  fold  of  the  elbow,  wa8  made 
through  the  skin  and  subcutaneoua  tissue.  and  the  eutaneous  cuff  reflected  to  the 
junction  of  the  middle  and  upper  third  of  the  arm. 
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''B,  The  teiidoB  of  the  biceps  wa8  oarefully  detaclied  froiu  ttie  radius  and  the 
tendon  of  tlie  triceps  from  its  insertion  in  the  olecranoiL 

"C.  A  circular  incision  was  made  down  to  the  liumerus,  the  periostcal  cuff 
reflected  and   the  bone  8awn  through  at  the  inferior  third  of  the  arm. 

"B.  The  elastie  constrictor  waB  remo¥e<l  aH  bh?cK]injyr  ehecked,  the  nerve  trimks 
rcfieeted,  the  tendon  of  the  biceps  sutnred  to  that  of  the  trieeps.  In  this  manner 
a  !tx>p  or  stirrup  wos  formed. 

**E.  Three  eoi.  from  the  free  edffe  of  the  cutaneous  culT  two  hiteral  5-em.  incisions 
wore  made.  The  eutaneous  eijff  was  plaeed  over  the  tendinous  ring  and  the  cdgea 
were  sutnred,  forming  a  huttonhole  in  the  center  of  the   tendinoiis  loop, 

"F.  La8tly,  the  inferior  border  of  the  cutaneons  ciiif  wa8  entured  in  a  sagittal 
direction.  A  musele-tendlnous  loop,  entirely  eovcred  witb  skin  and  siibfutiineoiia 
tissue,  wa8  produced.  After  the  operation  and  during  the  snbseqiient  druss^ings,  the 
bnttonhole  wa8  paekcd  witli  gauze  to  keop  it  patent.  The  extt'nsive  da  p  of  skin 
and  subcutaneous  tissue  atrophied  rapidly*  \Vith  the  i^olidiiieation  of  the  cieatTiXj 
ezercises  of  traction  on  the  ring  were  commentj^d.  The  pittient  Httle  by  little  eotild 
raise  heavy  weights  by  muacular  contraetion,  and  was  able  to  lift  two  kilos."   (Fig.  78.) 

**Kineplastic  amputation  through  the  foreami  with  double  plaatic  loop  motor 
(1906)  (Fig.  80). 

**A.  A  circular  ineision  was  made  in  the  inferior  one-fourth  of  tbe  forearm,  and 
wasi  deepened  to  the  bone  at  the  level  of  the  retracted  skin;  tbe  bone  9awn  through 
and   the  tuherculous   foeus   gotteu   rid  of. 

"B.  Two  lateral  ineisions  15  cm.  were  carried  down  to  the  bone,  one  over  the 
radius  and  the  other  over  the  ulna. 

**C,  The  quadranguhir  flaps  of  skin  and  subcutaneous  ti&sue  were  disaected  up  to 
the  uppor  third  of  the  forearm  alonpt  with  the  eorresponding  mosculotendinous  flaps. 
At  the  root  of  the  latter,  after  havin^  diviiled  the  deeji  uuiseles  niid  formed  a  peri- 
ostcal cuff,  the  radius  and  uliia  were  divided,  the  radial  and  ulnar  arteries  titni, 
the  elastie  eonstrictor  removed,  carcful  hemostasis  made  and  tbe  nerve  trunks 
divided.  I 

**D.  The  dorsal  muscles  of  the  eutaneous  iap  were  divided  into  balves  according 
to  their  tendons.  The  eKtremities  of  the  ttnidoiis  of  one  half  were  sutured  to  the 
tendons  of  the  otber  half,  so  that  earh  musculotendinoiis  llap  formcHl  a  ring  or  stirrup, 
Tbe  same  prot^edure  wa8  applied  to  tbe  ventral  flap.  Tbe  muflculotendinoua  rings 
were  o«>vered  with  skin  in  the  fi4lowing  manner;  Two  3  em.  buttonbole  iueisiona 
were  made,  one  in  the  proxinial  and  one  in  the  distal.  The  latter  was  2  cm,  from 
the  free  edge  of  the  flap.  The  two  ineisions  were  2  cm.  apart.  The  two  ineisions 
of  each  flap  were  plaeed  at  the  same  level  and  the  cutanenus  flap  folderl  over  the 
re»pe<*tive  muscidotendiuous  rhi^^s.  The  edges  of  the  buttnnhole  imnsiim,  tla  n  the 
longitudinal  edgess,  were  united  witb  a  continuous  slik  suture.  Tbe  inferior  edffe&  of 
each  flap  were  turned  up  to  the  levtd  of  the  sawed  l>one.  Four  drains  were  inserted 
at  the  distanees  of  the  reftpeetive  flaps  to  provide  drainage  and  prevent  neerosis.  In 
this  way  the  stump  of  the  forearn*  was  provided  with  two  rinir  motors  eompletely 
covereil  by  skin.  A  rubher  tiihe  was  inserted  in  each  ring.  (Meatrization  heing  eom* 
plet4?d  in  two  niontbs,  traction  exerr*ises  were  commenffHl.  Tbe  ring^^  funetionated  as 
two  motors  controlled  by  tbe  will.  the  patient  opening  the  hand  by  contracting  the 
dorsal  motor  and  elosing  it  by   contracting  tbe  ventral  motor.*' 


a     Flastic   Club   Motor  with   Detached   Bone    (Be   Francesco,    190G)    (Fig. 
81)» — A  circular  anipututioii  uf  the  furcunn  is  perfuniicd  and  a  loiigitudinal 
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Fio*  80, — KtNDPLASTic  Amputation  or  FoRSARM.    (Vanghetti-Ced.) 

inciaion  made  on  each  side^  exposing  the  radius  and  ulna.    A  portion  of  both 
bones  eqiial  to  2,5  cm*  (1  in.)  is  removed*    This  section  is  made  2  cm.  (4/5  in,) 


Fig.  81. — Kikuplastic  Amputation  op  thb  Forjbaiuc,  D»  Francbbco  Modification.  (After  De  Fraik* 

above  the  8awed  ends  of  the  bone,  The  amputation  wouDd  and  the  lateral  in- 
cisiona  are  siitnred.  Traction  is  then  applied  to  the  osseoiis  miiaculotendinous 
clnb  by  means  of  an  apparatua  depicted  in  Figure  82,    When  the  woimd  is 


Fia.  82. — Db  FRAKCE^o'a  Spunt,  to  Providk  TRAcmoN  Duri  no  thb  H^alino  PRocuaa.     (De 

FranccBco.) 
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Fio.  83.^EBftCt/T  OF  om  Fsance!I€0*8  MoDinoATiON*    (After  Do  Francedeo.) 

healed,  a  rubber  padded  ririg  is  applied  arouiul  tliu  kiiob.  From  tbia  rmg  corda 
paas  to  the  artifieial  Imib.  Volimtary  flexion  of  the  fingers  is  possible  hy  trac- 
t  ion  on  th©  cords;  relaxation  loosena  the  fingers  (Fig.  83). 


Fl£XOR 
SUBUnUS 


SKIN  riAP 
SURROUt^DlMGl 
riEKOII  SUBUMUS 

fUKSUBUHUS 
UHfTlD  TO  FUKOR 
PROFUNDUS 


DlSTAlSTUMPOf 
rL£XOR5U5UHyS 


I^Fici.  0i# — KnfBPLAflrnc  Ampijtatioi«  ow  Forearm « Vn£DŽN«*B  Modipication,  Form&tion  of  t«ndoii  Koop. 
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3.    Componnd    Tendon    Loop    (Vrtdine, 

1908)  (Figa.  84,  85).— Vredene  applied 
Vanghetti's  method  in  a  čase  o£  precarpal 
amputation  of  the  hand,  making  iise  of  the 
superficial  and  deep  tendons  of  the  forearm 
to  8upply  the  power.  An  anterior  longi- 
tudinal  incision  is  made  over  the  flexor  ten- 
dons of  the  forearm,  the  superficial  flexor8 
are  divided,  a  loop  made  and  their  cut  ends 
sutured  to  the  anterior  surface  of  the  deep 
flexors.  This  tendon  loop  is  then  enveloped 
by  pedicle  skin  flaps,  the  fat  surface  being 
applied  against  the  tendons.  The  wounds  are 
then  closed  as  far  as  possible,  and  at  the  end 
of  two  weeks,  if  the  nutrition  of  the  flaps  war- 
rant  it,  the  pedicles  are  cut.  In  Vredene^s 
čase  exercises  were  begun  within  a  month, 
and  the  tendinous  loop  could  exert  a  puli  of 
12  pounds.  An  artificial  hand  to  fit  this 
stump  can  be  constructed,  in  which  the 
thumb  and  middle  and  index  fingers  are 
flexed  by  means  of  the  tendon  loop  and  a 
metal  hook. 

£lgart's    Method    of    Transfonning    Lateral    Botarj    Hovements    into 
and   Extension  (Fig.  86). — Elgart  called  attention  to  the  possibilities 


Fig.     85. — Tendon     Loop  Complbtbd. 
(After  Vr6d6ne.) 


4. 

Flexion 


Fis.  86. — PnoaTHETic  Apparatus  Used  by  Eloart  in  Hib  Kineplastic  Amputation.  (After  Elcart.) 
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of  this  procedure  in  a  čase  of  a  conical  stiimp  (1907).  Ile  split  the  hmnenis 
and  pried  the  etids  apart,  giving  the  bone  stiirap  the  character  of  aii  invcrted  Y. 
To  thi8  broad  tlat  stiimp  a  coinpressioii  eiif  \vart  appHed.  Tlic  ciiffj  follovving 
ilie  rotarj  niaveioeiits  of  tiie  stump,  transmitted  the  power  to  cord^s,  \vhicli  in 
turu  transfomied  the  rotarv  niotioii  into  flexion  and 
exten9ion.     The  operation  was  performcd  as  follows: 

**Th<3  conieal  bone  gtump  wa8  ejtposed.  The  skin  and 
mij»i*les  first  heiojir  rcHected  iipwiini,  a  lioiiy  wecl!:rc  wiia 
removrij  frrmi  the  h^nneriis  and  the  emh  pned  iipart  for  a 
diftlonc*e  of  30  degrees,  čare  being  taken  to  preserve  the 
musouloperiosteal  attaehmenta.  The  mnseles  were  theii 
siitured  over  the  diverginf^  bone  ends,  providing  the  hu- 
merus  with  new  plastie  condjles." 

CoMmeiit.— Kineplastic  methods  open  new  fields  of 
nctivit.y  «nd  ingemiity  for  the  snrgeon,  The  method  haa 
not  been  in  nse  long  eiiough  to  lay  down  detinite  indi- 
CHtioiis  or  to  State  the  correet  type  of  kiriPtilastio  amputa- 
tioii  that  should  be  eniployed*  Tlie  methods  vvhieh  are 
ns^ful  in  the  npper  extreniities  are  of  little  vahie  in  the 
lower.  TheoTetically,  thia  would  seem  the  best  typc  of 
amputation  to  use  in  ehildren  where  the  possibilitj  of  a 
conieal  stuinp  may  arise;  and  if  a  eoiiicii!  atuiiip  he  already 
present,  it  is  the  bt^st  method  of  treating  it.  Biiniie  states 
that  kineplastie  amputatioiis  '"Innve  lost  iiriirh  of  their  de- 
«irabi]ity  sinee  Carne^  devi^ed  his  artitieial  anns.'-  It  is 
conlra-indicated  in  traumatic  easee,  in  caaea  with  poor 
cirenlation  and  those  of  doubtful  asepsist.  CoA  does  not 
follow  Vanghettrs  miiuite  ndes  for  the  isolation  of  ten- 
dons  and  miisHes,  but,  on  the  eontnirj,  leaves  tbo  nins^dc^s 
and  tmitlons  as  far  as  pogsible  in  tbeir  ft]iysiologieal  and 
anatomiral  rtdations,  providing  for  them  the  beet  possiblo 
niitritiriti.  For  this  reason  be  eniploy8  the  museles  nnd 
tendons  in  their  ensemble*  flexors  in  one  groiip,  and  ex- 
trnsors  Jn  nnothcr,  isoliiting  oidy  when  ttie  inuseles  aro  of 
large  dimensions,  m  the  biceps,  triceps  and  braehialie 
anticus. 


Fig.  87.  —  DrsARTicirLATioN 
OF  THE  ToEt*.  Disarticu- 
latioii  ni  the  great  Uk*  at 
the  m*3tatjirsophaliinKoal 
joint  l>y  the  intertio- 
jilantar  flap.  (Faraheuf 
Op.)  Disarticulation  of 
the  muldlc  loe  al.  the  nie- 
i  atarHophalarigeal  joint 
hy  the  doreal  racket, 
DisMirtjrubttion  of  the 
little  toe  at  the  iiietutiir- 
ftoijhalungeal  joint  by  the 
externoplantar  flap.  (Fa- 
rabeiif  Op.) 
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Anatomical  Points, — Tlie  welght  t»f  tlie  hod  v  is  tranšniittpd  to  the  foot 
throTigh  the  heel  and  the  lieads  of  tlie  inetatarsulH,  The  facf  tluit  the  firdt  nieta- 
tarnal  receivea  most  of  tliis  wei^'ht  niaken  it  iniportant  to  preserve  thia  structiire. 
VVeight-heariiig  l>eiinr  tho  tnnin  fnnetion  of  a  lower  oKtreniitv  sturnp,  the  eiea- 
trlv  iiiimt  be  so  placcd  that  it  \vill  be  protcetcd  froni  ali  pressure.    In  disarticn- 
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lation  at  the  metatarsophakngeal  joint  the  relatively  large  size  of  the  head  of 
the  first  metatansal  should  be  kept  in  mind  and  ample  provision  made  for  ita 

covcring. 


General    Considerationa. — A  disarticulation  at  the  metatarsophalangeal  joint 
;o  be  preferi^ed  to  a  partial  amputation.     The  short  stiimp  left  aft^r  thel 
partial  amputation  is  often  useless,  and  if  contraction  takes  place^  we  have  a 


is  to  be  preferi^ed  to  a  partial  amputation.     The  short  stump  left  aft^r  thefl 

_, ^  ,  i" 

tronblesomo  cocked-up  atnmp,  which  will  be  rubbed  by  the  shoe. 


These  rcasoiis  make  it  advisable  to  perform  a  disarticulation  rather  than  a  partial 
amputation  in  tho  3  outer  toe^.  Portions  of  the  first  and  second  tocs  should  be 
fiaved :  the  great  toe  to  pres5erve  the  strenp-th  of  the  bali  of  the  f oot ;  the  second  toe  to 
prevent  tbe  outward  deflexion  of  the  great  toe  which  iiiight  otherwise  result  in  a 
hallux  Talgua,  fl 

Methods.^— For  the  phalanges  and  interphalangeal  joints  the  best  methods 
are  the  single  plantar  flap  and  the  oblique  circular, 

Disarticulation  at  the  Metatarso- 
phalangeal  Joint  of  the  Second, 
Third,  Fonrth,  and  Fif th  Toea  ( Fig. 
87). — ^The  disarticulation  is  be.^t 
performed  bv  nieans  of  the  racket 
inciaion,  The  handle  of  the  racket 
is  plaeed  o  ver  the  niiddle  of  the 
dorstim  of  the  phalanx  and  metA- 
carpns.  When  this  method  is  em- 
plojed  for  the  great  and  little  toes,  M 
wherc  the  cieatrix  is  siibjected  to  ™ 
kteral  presanre,  the  handle  of  the 
racket  is  plaeed  more  toward  the 
middie  line  of  the  font.  The  in- 
terno- and  externoplantar  flaps  of 
Farabeuf  are  aiso  designed  to  pro 
tect  the  scar  from  pressure.  For  the  second,  third  and  fourth  toes  the  ordi- 
narv  racket  method,  with  the  handle  of  the  racket  over  the  niiddle  of  the 
dorsiim  of  the  phalanK  and  metacarpus,  ia  emploved.  The  handle  should  be 
carried  down  bevond  the  level  of  the  weh  before  the  circnlar  incision  is  eut, 
as  otherwise  difficultv  will  be  experienced  in  raaking  the  flaps  meet. 

TECHNlC^Locate  the  joint  line  and  indieate  the  racket  incision  ABCDE* 
Grasp  the  toe  between  the  thnmb  and  forefinger;  flex  stronglj*  Make  the 
central  dorsal  incision  AB.  This  lies  over  the  extensor  tendon  and  estends 
from  above  the  joint  line  to  a  level  below  the  free  edge  of  the  web, 
Deepen  the  circnlar  incision  BCDE  to  the  bone,  dorsiflex  the  toe,  and  coraplete 
the  disartienlation  from  the  plantar  aspect.  Prescrve  the  glenoid  ligament  in 
the  stump,  avoid  injiiring  the  transverse  metatarsal  ligaments,  attend  to  the 
hemostasis,  unite  the  opposing  tendons,  and  close  the  wound  with  interrupted 


Fia.   88, — ^DieAHTicuLATioN    of   the    Great   Tob 
BT  Internoplantar  Flap,     (Farabeuf  Op.) 
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silkworm-gut  sutures*  In  the  little  toe  the  handle  of  the  racket  is  placed  more 
internallj,  so  that  the  scar  will  be  protected  from  pressure;  or  Farabeiifs  ex- 
temoplantar  flap  may  be  employed.  In  this  method  the  head  of  the  metataraal 
13  covered  by  a  flap  obtaiued  largely  from  the  external  snrface  and 
partly  from  the  plantar,  the  llap  being  folded  over  the  head  of  the 
bone^  The  resulting  cicatrix  Hes  deep  in  the  weh  between  the  fourth 
and  fifth  toes,  and  in  this  sitiiation  is  well  proteeted  from  lateral  and  terminal 
presmires, 

Disarticulation  of  the  Great  Toe  at  the  Interphalangeal  Joint. — ^This  opera- 
tion  is  performed  by  means  of  a  single  pahnar  flap  and  corresponds  to  the 
analogous  procedure  in  the  fingers. 

TECHNIC— Locate  the  joint  line  and  mark  ont  the  inciBion  ABCDE,  ABC 
crosses  the  interphalangeal  joint  at  right  angles,  Fl€X  the  toe  and  hold  it  with 
the  thnmb  and  forefinger.  Deepen  the  ineision  ABC  and  enter  the  joint, 
divide  the  lateral  and  glenoid  liguments,  and  tnrn  the  kuife  blade  toward  the 
tip  of  the  toe,  hngging  the  plantar  enrface  of  the  phalanx.  The  rcsult  ia  a 
8qtiare-ahaped  flap*  Suture  the  opposing  tendons  or  provide  new  insertions  for 
them;  close  the  wonnd  with  interrnpted  silkvvorm-gnt  sntnres.  The  resulting 
trans verse  eieatrix  lies  above  the  hrad  of  the  hone. 

Bisarticulation  of  the  Great  Toe  at  the  Metatarsophalaageal  Joint  (Figs- 
87,  88). — There  are  several  operationa  for  disarticulation  of  this  joint,  the  two 
best  being  the  raeket  and  the  internoplantar  flap  (Farabeiif). 

RACKET  METHOD. — Disartienlation  of  the  great  toe  by  the  racket  method 
differs  only  from  the  ordinary  raeket  operation  already  deseribed  by  the  fact 
that  the  handle  of  the  racket,  inatead  of  being  pkced  over  the  middle  of  tho 
dorsnm  of  the  phalanx  and  metatarsal,  is  placed  more  toward  the  middle  line  of 
the  foot.  In  this  way  the  resulting  cicatrix  is  proteeted  from  lateral  pressnre, 
The  glenoid  Ugament  and  the  seaanioid  bones  are  retained. 

INTERNOPLANTAR  FLAP  (FARABEUF).— The  head  of  the  first  metatarsal 
is  covered  by  a  flap  taken  from  the  intenial  and  plantar  aspects  of  the  toe,  the 
resulting  cicatrix  Iving  deep  in  the  web  betvveen  tho  first  and  second  toos.  In 
this  sitnation  it  is  proteeted  from  lateral  and  terminal  pressnre,  The  same 
principle  is  applied  in  ampntationa  of  the  thurab,  little  finger,  and  little 
toe.  In  perf  orni  ing  this  operation  the  reiativelv  large  size  of  the  head 
of  the  metatarsal  must  be  kept  in  mind  and  the  incision  started  ahove 
the  joint  line. 

TECHNIC. — For  descriptive  purposes  consider  the  toe  as  having  4  snr- 
faces:  dorsal,  internal,  plantar,  and  externaL  Locate  tho  joint  line,  mark  out 
the  incision  ABCD.  The  point  A  is  slightlv  below  the  dorsnni  of  the  joint  lino 
and  jiist  internal  tn  the  tendon  of  the  exten8or  proprina  hallucis;  the  point  B  is 
cIo6€  to  the  head  of  the  first  phalanx  and  represents  the  junction  of  the  internal 
and  dorsal  surfaces;  the  point  C  the  jimction  of  the  plantar  and  intenial  sur- 
facoa;  the  point  D  the  external  extremitiea  of  the  digitoplantar  fold.  Grasp 
the  flexed  toe  l>etween  the  forefinger  and  thnmb.     Carry  the  lightly  curved  in- 
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cision  AB  down  the  toe  until  the  level  of  the  neck  of  the  phalaiix  is  reached; 
then  curve  it  over  the  inuer  surface  BC  until  the  plantar  surface  is  attained 
(C).  I)orsittex  the  toe  and  carry  the  incision  (CD)  obliquely  upward  to  the 
web ;  plantittex  the  toe,  drawing  it  away  f rom  the  second  toe ;  join  the  points 
DA.  The  incision  is  carried  directlj  down  to  the  bone  and  the  exten8or  tendon 
is  cut  below  the  level  of  the  joint.    Disseet  back  the  intemal  flap  (ABC)  to  the 

joint  line.  Detach  the  glenoid  ligament  from  the  baae 
of  the  phalanx,  leaving  it  and  the  sesamoid  bone  in  the 
stump.  Divide  the  lateral  ligaments  and  complete  the 
disarticulation.  Attend  to  the  hemostasis.  Sutiire  the 
opposing  tendons  and  close  the  wound  with  interrupted 
8ilkworm-gut  sutures. 

Amputation  of  the  Oreat  Toe  with  Part  or  Ali  of  Iti 
Hetatarsal  Bone  (Fig.  89). — A  partial  amputation 
through  the  metatarsal  is  preferable,  especiallj  if  the 
attachment  of  the  peroneus  longus  tendon  can  be 
saved.  The  amputation  is  best  performed  by  the 
racket  method.  The  handle  of  the  racket  is  not  placed 
over  the  middle  of  the  dorsum  of  the  metatarsal,  but 
over  the  dorso-extemal  aspect.  In  this  way  lateral 
pressure  on  the  scar  is  avoided.  If  difficulty  is  ex- 
perienced  in  disarticulating  the  base  from  the  intemal 
cuneiform,  the  upper  end  of  the  handle  of  the  racket 
is  curved  inward  from  the  dorsum  of  the  foot.  The 
circular  portion  of  the  racket  crosses  the  plantar  aspect 
at  the  level  of  the  web,  with  the  distal  end  of  the  han- 
dle at  the  joint  line  and  the  upper  end  over  the  intemal 
cuneiform  bone. 

Amputations  of  the  Outer  Fonr  Toes  with  Their 
Mctatarsals  (Fig.  89). — In  amputation  of  the  second,  third,  and  fourth  toea, 
with  their  corresponding  metatarsals,  the  handle  of  the  racket  is  placed  over  the 
middle  of  the  dorsal  aspect  of  the  bone.  In  the  little  toe  the  upper  end  of  the 
racket  is  curved  externally  from  the  dorsum  toward  the  šole. 

Disarticulation  of  Ali  Toes. — Metatarsophalangeal  disarticulation  by  means 
of  equal  rectangular  flaps  (Fig.  90)  is  to  be  preferred  when  possible.  Dorsi- 
flex  the  toes  and  make  5  sopara  te  circular  incisions  around  the  cutaneous 
bases.  On  the  plantar  aspect  the  incision  falls  in  the  digitoplantar  crease  and 
when  conipleted  the  incisions  unite  in  the  web.  Two  dorsilateral  incisions  are 
mado  over  tlie  metatarsal  of  the  first  and  fifth  toes,  producing  2  equal  rectangu- 
lar flaps.  With  the  foot  at  a  right  angle,  disscct  the  soft  parts  back  to 
the  joint  lino  and  make  a  high  division  of  the  exten8or  tendons.  Secure 
the  lateral  ligament  and  the  eapsule,  then  the  flexor  tendons.  Unite  the  flexor 
and  extcnsor  tendons  and  close  the'  wound  with  interrupted  silkworm-gut 
sutures. 


Fio.     89. — Disarticulation 

OF  THE  GrEAT  and  LiTTLB 

Toes  ati  the  Taksometa- 
tarsal  Joints. 
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The  anterior  portion  of  the  foot  is  broad  and  flat ;  tlic  postcrior, 
narrow.  In  aH  amputations  of  the  foot  the  incision  is  so  planned 
cicatrix  does  not  f aH  on  the  šole.  In  the  broad  anterior 
portion  of  the  foot  a  long  plantar  and  a  short  dorsal  flap 
are  used;  while  in  the  narrow  posterior  portion  the 
stimip,  racket,  and  intemal  flaps  are  employed.  Every 
effort  should  be  made  to  save  as  much  of  the  foot  as  pos- 
sible,  and  čare  taken  to  avoid  disturbing  the  relationship 
of  the  intertarsal  joints.  In  the  treatment  of  amputa- 
tions of  the  foot  the  puli  exercised  by  the  tendo  AchilHs 
must  be  taken  into  account  and  measures  instituted  to 
prevent  the  stump  assuming  the  equinous  position. 

Amputation  Theouoh  the  Metatabsus 


liigh  and 
that  the 


Historj. — ^According 
operation  (Fig.  91)  wa8 


Fig.  90. — Disarticulation 
OF    All    the    Toe8    at 

THE    MkTATARSUPHALAN- 

OEAL  Joints. 


Pio.  91. — Amputation 
Thbouoh  thk  Metatar- 
•AUi.  Dorsal  view.  (Sharp 
Op.) 


pect  of  the  inner  side 

crease  between  the  šole 

22A 


to  Fabricius  Hildanus,  this 
known  to  the  ancients.  It  was 
performed  by  Sharp,  of  Lon- 
don, in  1741  (Farabeuf), 
then  by  Turner,  of  Yar- 
mouth,  in  1778. 

Indications. — The  opera- 
tion is  to  be  preferred  to  dis- 
articulation through  the  tar- 
sometatarsal  joint,  as  the  in- 
sertions  of  the  chief  musclcs  of  the  foot  are  retained 
(tibialis  posticus,  peroneus  longus,  tibialis  anticus, 
peroneus  brevis  and  tertiiis),  and  inoveiiient  in  all 
directions  is  possible.  It  is  indicated  in  cases  of  in- 
jury  involving  the  bases  of  the  toes  and  in  gangrene 
following  frost  bite,  etc. 

Methods. — In  the  tvpieal  operation  a  long  plantar 
and  a  short  dorsal  flap  are  usod.  In  the  atvpical 
cases  the  covering  is  obtained  from  any  availablo 
skin.  The  operation  mav  be  perforinod  bv  the 
oblique  method,  iu  \vhich  čase  the  lower  end  of  the 
elHpse  is  taken  from  the  šole. 

TECHNTC. — Tndicato  tho  lovci  of  the  saw  line  ^ 

Mark  out  the  long  plantar  flap  ABC  DE.     The  point 

A  is  just  bchind  tho  sa\v  lino  on  tho  inidlatoral  as- 

of  the  foot.      The  point  B  indiontos  tho  lovci  of  tho 

and  the  great  too,  E  tho  cronso  l)ot\voon  tho  šole  and 
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the  little  toe.  The  incision  AB  nins  verticallv  downward,  then  crosscs  the  šole 
BCD  beliind  and  parallel  to  the  web  to  the  poiiit  I),  then  up  to  E  just  above 
the  saw  line.  The  dorsal  incision  AFB  is  parallel  to  the  plantar  and  2  to  3  cm. 
above  it.  Extend  the  foot  strongly,  deepen  the  dorsal  incision,  cut  the  extensor 
tendons,  and  dissect  up  the  flap  for  a  short  distance  above  the  saw  line.  Retract 
the  soft  parts,  divide  the  bones,  bend  the  forepart  of  the  foot  sharplj  so  that  the 
cut  ends  of  the  bones  protrude,  then  proceed  to  remove  the  bone  f  rom  the  flap, 
always  hugging  the  bones  and  cutting  against  them,  until  the  plantar  flap  is  f ree. 
By  cutting  from  above  downward,  and  hugging  the  bone,  less  damage  is  done 
to  the  flap  than  in  cutting  the  flap  from  below  upward. 

Treat  the  individual  bones  by  the  aperiosteal  method  and  suture  the  op- 
posing  tendons  over  them.  Close  the  wound  with  interrupted  silkworm-gut 
sutures.  The  resulting  cicatrix  lies  on  the  dorsum  a  short  distance  above  the 
divided  bones. 

Tabsometatarsal  Amputations 

Historj. — According  to  Ashurst,  the  I^orth  American  Indians  practiced  this 
operation  as  a  means  of  preventing  their  prisoners  from  escaping.  The  first 
recorded  amputation  was  performed  by  Hey,  of  Leeds  (1799).  The  first  pure 
disarticulation  was  practiced  by  Lisfranc  in  1815.  Skey's  modification  was 
introduced  at  a  somewhat  later  date. 

Anatomical  Foints. — The  tarsometatarsal  joint  forms  an  irregular  line. 
The  base  of  the  second  metatarsal  is  locked  between  the  first  and  third  cimei- 
forms  and  is  further  secured  laterally  to  the  intemal  cuneiform  by  a  strong 
interosseous  ligament.  The  prominence  of  the  base  of  the  fifth  metatarsal  in- 
dicates  the  extemal  extremity  of  the  joint ;  the  junction  of  the  intemal  cunei- 
form and  the  metatarsus  of  the  great  toe  indicates  the  extemal  extremity.  If 
the  parts  are  swollen,  and  the  latter  cannot  be  palpated,  the  joint  will  be  found 
to  lie  midway  between  the  internal  malleolus  and  the  metatarsophalangeal  joint. 

Indications. — This  operation  is  inferior  to  an  amputation  through  the 
metatarsus.  In  the  latter  the  heads  of  the  metatarsals  are  sawed,  and  with 
them  the  bony  insertions  of  the  chief  muscles  of  the  foot  (tibialis  anticus,  posti- 
cus,  peroneus,  tertius,  brevis,  and  longus).  In  many  cases  an  atypical  dis- 
articulation, in  which  some  portion  or  portions  of  the  metatarsals  can  be  pre- 
served,  is  to  be  preferred  to  the  tvpical  operation.  The  classical  amputation  is 
indicated  in  frost  bite,  crushes  of  the  forefoot  in  which  the  šole  is  healthy,  and 
in  limited  diseases.  On  account  of  the  relationships  of  the  synovial  sacs,  this 
operation  should  not  be  employed  in  diseases  involving  the  svnovial  membrane. 

Methods. — These  are  Lisfranc's,  Hev^s,  and  Skey's.  Lisfranc's  method  is 
a  pure  disarticulation  through  ali  the  joints.  IIey's  method  is  a  disarticulation 
through  the  outer  4  joints,  with  the  removal  of  the  projecting  portions  of  the 
internal  cuneiform.  Skey's  method  is  a  disarticulation  through  the  outer  3, 
and  through  the  inner  with  a  division  of  the  base  of  the  second  metatarsus. 
These  methods  are  carried  out  by  a  short  dorsal  and  a  long  plantar  flap. 
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lisfranc^s  Operation  ( Figs.  92,  93). — **Tlie  secret  of  facilitv  in  the  opera- 
tion  lies  in  hitting:  the  line  of  the  articnlation,''  This  is  hest  done  by  finding 
the  joint  of  the  first  and  fifth  metatarsale,  the  reniainiiig  joints  forming  a 
eonvex  line  between  theac  2  with  a  recess  for  the  licad  of  the  second  metataršal, 
the  base  of  whieh  projects  npward  Vi  to  l/fi  ni»  Grasp  the  fore  ptirt  of  the  foot 
with  the  left  ha  ud,  plaee  the  forcfin^er  and  thumh  on  the  bases  of  the  meta- 
tarsals  of  the  little  and  great  tae».  Lokate  the  joint  line  and  ent  firinlv  across 
the  dorsnm  of  the  foot  (ABC)  to  the  bone.     The  iuciaion  ia  alightlj  canvex 
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MtTATARSAL 
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-DlBAHTTCULATloN    AT   THE    TaRBOMKTA- 

TABSAL  JciisTT-      Dursal  view. 


FlO.     93. DlBARTlCULATlOM   AT  THE   TaHSO" 

MKTATARBAL  .IniffT.     Planlar  view. 
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forward  and  a  h*ttle  atiterior  to  tlie  joint  line.  Diic  allowance  is  madc  for  the 
diDTercnec  in  the  thiefcnesses  of  the  inuer  and  outer  horders  of  the  foot.  Prove 
the  position  nf  thv  joint  hfie  by  npenin^i:  the  iirst  and  fifth  tarsometatarsal 
jointa*  Flex  the  fot>t  stroiiglv  and  mark  ont  the  long  plantar  flap  ( ADEF). 
Thia  flap  extend8  forward  frnm  the  exttT!niitie8  of  the  dorsal  incision  along  tho 
lK>rder8  of  the  foot,  erossing  the  šole  over  the  heads  of  the  metatarsals.  Pnt  the 
dorsal  li^anientš  on  the  stretrli  niid,  bv  stronglj  depreasing  the  foot,  cumplete 
ihe  di«nrtitnilfiti<au  ^Vitli  a  shoit,  strong  knife  open  the  3  outcr  joints,  thcn 
the  joint  between  the  first  raetatarsal  and  the  internal  cnneiform,  and,  laatly, 
free  the  head  of  the  seeond  nietatarsa!.  This  ia  bci^t  aeeoniplished  hv  inserting 
the  point  betvveen  the  first  2  nietii tarsals  and  moving  it  hflekward  and  forward 
until  the  lateral  ligament  is  d  i  vi  ded.  Repeat  this  prot-edure  bctween  the  second 
and  third  nietatarsals,  and  then  open  the  joint  lK'tween  the  second  nietatarsal 
nnd  Uie  middie  euneiform.     Pnt  the  soft  parts,  attachcd  to  the  plantar  snrfaco 
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of  the  mctatarsal,  on  the  stretch  by  pointing  the  toes  backward  toward  the  heel 
and  pnlling  the  heads  of  the  mctatarsals  fonvard.  The  tense  soft  parts  are 
detadied  by  short  strokes  of  the  scalpel  direeted  against  the  bones.  Carried 
out  in  this  way,  the  plantar  flap  can  be  cut  with  a  minimum  amount  of  damage 
to  tissiies  and  to  cireulation.  Ligate  the  dorsalis  pedis^  the  two  plantar  arteries 
with  their  brjuiehes.  Suture  the  opposing  tendons  over  the  tarsus,  insert  small 
rubbcr  tube  drains  at  the  extremitie8  of  the  wonnd,  bring  the  flaps  together,  and 
elosc  the  \vound  aceuratelv  with  silkworm-gnt  sutures.  Plače  the  foot  in  a 
right-angle  splint,  flex  the  knee,  and  elevate  the  whole  limb  on  a  pillow.  The 
resiilting  cicatrix  is  dorsal,  and  the  scar  will  be  proteeted  from  pressure  owing 
to  the  rotraction  of  the  skin  over  the  instep. 

Hey's  Operation. — To  avoid  the  difRculties  of  disarticulating  the  head  of 
the  8econd  metat arsal,  ney  sawed  off  the  projecting  portion  of  the  intemal 
cinieiforni.  Ile  oniploved  a  short  dorsal  flap  to  expose  the  articulation,  severed 
the  connection  of  the  outer  4  joints,  and  sawed  through  the  intemal  cuneiform, 
the  anipiitation  being  conipleted  by  dissecting  the  bones  from  the  plantar  flap. 

Skey'8  Operation. — Skey  attempted  to  solve  the  same  problem  by  dividing 
the  base  of  the  sccond  metatarsus. 

Conmient. — Many  surgeons  prefer  to  cut  the  plantar  flap  before  any  attempt 
is  made  to  disarticulate  (BuvaVs  method).  The  use  of  a  dorsal  flap  is  to  be  avoided, 
as  the  cicatrix  will  be  over  the  edge  of  the  sawn  bone  and  subjected  to  the  friction 
of  the  8hoes.  Estes,  of  Bothlehem,  who  has  had  unrivaled  experience  in  traumatic 
cases,  considers  IIey'8  operation  superior  to  Lisfranc'8. 

Difficulties. — (l)  Mistakes  in  the  location  of  the  joint  line.  (2)  Insnfficient 
coveriiig  for  tho  inner  aspeot  of  the  intemal  cuneifonn.  (3)  Difficulty  in  disar- 
ticulating the  head  of  the  second  mctatarsal.     (4)   Sooring  of  the  plantar  flap. 

After-treatment. — As  soon  as  the  wound  is  healed,  institute  a  course  of 
massage,  earlv  nioveinents,  and  weight-bearing  exercises.  Early  functional  use 
is  to  bo  encoiiraged,  and  the  patient  made  to  walk  in  an  ordinary  shoe,  the  fore 
part  of  \vhich  is  filled  with  lamb's  wool. 

DiSARTICULATION    AT    THE    MeDIOTAESAL    JoINT 

This  operation  (Figs.  94,  95),  which  is  associated  with  Chopart^s  name, 
was  pcrfoniied  in  1791.  It  consists  of  the  disarticulation  between  the  astraga- 
liis  and  os  ealcis,  posteriorlv;  and  the  scaphoid  and  cuboid,  anteriorly.  The 
method  of  opcrating  is  siniilar  to  Lisfranc's,  a  long  plantar  flap  being  used  to 
cover  the  stiiinp. 

Anatomical  Points. — Tntornallv  the  joint  line  lies  immediately  behind  the 
tiiberositv  of  tlu;  scaphoid;  cxternally  niidway  between  the  tip  of  the  extemal 
nialle()his  niid  tlie  base  of  the  fifth  niotatarsal. 

Technic. — The  stcps  of  this  operation  are  similar  to  Lisfranc^s.     Locate 
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the  joint  Hdc;  placc  tlie  tlninih  aiid  forefiii^^^r  of  thc  left  liaiid  on  tlio  oxtreinitics 
of  the  joiiit  Hiic,     Mark  ont  tho  slidjtlv  t'uiivf>x  dursal  iiieision  AIK'.     A  dori^l 
flap  sliould  not  be  cnt,  aa  the  scar  wotiUI  lie  ovcr  thu  bone.     Tlio  plniitar  Hap 
ADEF  rnns  along  eaeh  side  of  the  foot,  and  theii  crosses  the  šole  a  little  hevond 
ihe  middle  nf  the  metMtarsal  bones.     The  gn*ater 
deptli  of  the  inner  side  of  the  foot  necessitates  a 
slightlv    Innger    incision    on    the    intornal    side. 
Deepen  the  dorsal  incision  A  BO  to  the  bone,  the 
tendons  being  divided  with  the  foot  at  rip^ht  anirles. 
Stronpl.V  depress  the  doranni  of  the  foot,  enter  the 
astragaloseaphoid  joint»  then  the  caleaneocnboid. 
A  t  the  outer  ends  of  the  johit,  \vhieh  is  eoneavo 
fttiterioplv,  the  knife  mnst  be  carried  forward  to- 
ward   the  toes.      Continne  the  depression  of  the 
foot;  eut  the  tense  inferior  ealeaneoseaphnid  an(_ 
the  calcaneoenboid  ligamente,     Complete  the  dis* 

articnlation  by  sever- 
^^^_  #  ^^  -v  Y  ing  the  plantar  d  a  p, 

^^^^H        I     Vs^      I     1  angles.  atitnre  the  ex- 

^^^^"         I   /  \   I  tensor  tendons  to  the 

^^^  ^^  I   I  dorsal  periostenm.  Tf 

m       TUBER.ar    ^^*^m\ff}}jm   /A  necessarv,     eoniplete 

I      scAPHoiD  w     WmJA       ,1  "V      /   r 

■  ^V'T't?lc  ^^'  \  operation   by  di- 

■  lJt^^\J!^m  ^\       viding    the    t  e  n  d  o 

Aehillis.      The  plan- 

tar  ihip  is  aceiiratelv  siitnred  to  the  dorsal  incision 
with  i<i!kwnnii-gnt,  and  the  angles  of  the  woiind 
draiiied,  The  atinnp  is  placed  in  a  right-anglo 
aplint,  the  knee  slightlv  llexed,  and  the  whole  ele- 
vated  on  a  ptllrnv. 

After-treatment* — itassage  niovenients  and 
weight-l)earing  exf^rcises  as  80on  as  the  woiind  is 
heiiled.  Knronrage  the  patient  to  walk  on  the  flat 
of  the  foot.  Use  on  ordinarv  Iniot  with  a  light 
Steel  in  the  soIe,  and  stnflSng. 


94. — DI8AHTICULATION      AT 

M  t  i>T  A  Krt  A  L  J  ot  NT.    Flan  tHT 
view.     Ct^^^hopnrt  Op.) 


Flo. 


ftS.  —  DlAAUTtCULATION       AT 

MioTARBAL  JotNT,     Donai 
r,     (Cbopart   Op  j 


Comrnent* — The  cln^širnl  operation  of  Chopnrt  involves  the  disarticalntion  of 
the  inidtarsal  joint,  but  it  is  not  nerofrtsarjr  to  ndhern  ri^idly  to  this.  Tbo  bnnes  raay 
be  eawn  thronph  abovc  or  bplf>w  t  ho  joint,  m^T^rdiopr  tn  (^ir^ninistanrt^B.  The  prac- 
tical  Talue  ol  Cbopart'«  operation  has  bern  dispiited  011  the  following  ^rouncls: 

1.  The  tendo  Aohilli«.  beinp  \inopposed  by  the  extenaor  miifides.  drawi^  up  the 
hcel  and  forrefi  the  »car  down%vard  ivhon   it  is  siibjectod  to  pressure. 

2.  The  b(Kly  weight  is  trnTmmitti-d  thrnii^rh  the  ai^tra^nhis  to  the  hoark  of  the 
rovtatarsnl  liones.     By  removinK  tbr  anterior  portion  of  the  foot,  tbi'  aRtragahi«  13 
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deprivc^  of  thh  resistanee  and  teiids  to  hf  tlirust  forwurd  beucatli  tlie  tibia  against 
tbe  cicatrix, 

3.     '*Owing  to  thc  arriuigements  of  tlie  synovial  membrano,  it  is  uiisuitable  in 
tuberculous  disfase  wbieh  bas  spread  as  far  as  tl»e  scaphoid/' 

Tbe   tirst   and  serond    of   tbesie   objections   eiiii  be   met   by   sutiiring   tbe   eJctensor 
tendons   iiito  tbe  dorsal  {leTiosteum.     Tenotoray  of  tbe  teiido  Aebillis   is   performed  , 
witb  tbe  obje<*t  of  relieving  the  strain  oii  the  iiewly  insc^rted  extensor  tendons.     With- 
out  tbe  re-insertion  of  the  tendons,  this  tenotomy  is  on]y  of  temporary  value. 

Tbe  Edinburgb  School   8troiigly  advocates   tbis  operation»  and   eonaitlers   that  ifi 
the  extensor  tendoni=^  are  reinserted,  and  careful  after-treatment  earried  oiit,  Cbopart*« 
operation  yields  exee]lent  antl  pemmnent  results.     Estes  of  Betblebem  contirnis  this  J 
opinioii,  and  in  bia  hands  Cbopart^a  ainputatton  has  provided  useful  and  aatisfactorjr  ] 
sturope. 

SlTBASTRAGALOID    UlSAKTICFLATION 

Tn  this  operation  (Figs,  96,  97)  al!  tbe  btmes  of  the  ioot  are  reiiiovetl  except 
the  astragaliis* 

History, — Accordin^  to  Velpean^  aubastraguloid  diaarticulation  was  pro- 


Fio.  96» — SuBABTRAaA.Lom  DiSARTicuLATiDN.     Exteriial  vicw. 


(Forabeuf  Op.) 


posed  by  Logiierolles-  The  ebler  Textor  (1S41)  perfonncd  tlie  firat  operation, 
Malgaine  followed  in  1845,  Semon  in  1848.  Farabenf  devebped  his  niethod 
in  1871. 

Methods. — The  two  best  niethod  s  are  the  interna  1  pjantar  tlap  of  Farabeuf 
and  the  cxternal  raeket  of  Kocber. 

Intemal  Flantar  Flap  (Farabeiif), — Farabeufs  operation  is  to  be  pre- 
ferred,  if  the  conditions  of  the  soft  parts  warrant  its  enipbmnent,  Although 
appareutlj  complicated,  the  disarticnlation  can  l>e  perfnnned  with  ease  and 
rapiditv.  We  bave  no  hesitation  in  aaying  that  in  the  cadarer  it  is  technicallr 
mneh  easier  to  perforra  than  anv  of  the  otber  methods.  Tvfx*lier's  extcrnal 
raeket  bas  a  simple  incigion  and  conserves  tlie  soft  parts^  but  thc  actual  dis- 
artieolation  is  more  difficnlt  than  Faraheiifs.  Baver,  of  Gemianv,  and 
J.  Hutebinaon,  Jr,,  are  strong  advocates  of  siibastragaloid  disart.iciilntion. 
Hutehinson  elaims  it  has  the  following  advantages  over  S\^me's  amputation : 
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The  stnmp  is  10  em.  (i  in.)  loiiger,  and  luis  a  broader  base  support  witli  a 
thieker  pad  at  the  end;  a  bcttcr  arterial  siippiv  subjected  to  Icss  risk  of  damagc 
diiring  the  operation;  and  the  artificial  foot  cau  he  more  satisfactorilj  fitted. 

TECHNia — I.fjcate  the  exteni:il  lualleahig,  the  tnherositv  of  the  iifth  meta- 
tarsalj  the  joiiit  lit»tweeii  the  euueifunu  iiiid  the  seaphoid,  the  teiidon  of  the 
extensor  propriiis  halhicis,  the  extcnial  tiiherositj  of  the  08  caleis,  and  the  oiiter 
border  of  the  feiido  Aehillis,  where  it  i.s  iiisertcd  in  to  the  os  calcis*  The  inciaian 
AIKDEF  eoiumeneea  at  the  junction  of  the  external  border  of  the  tendo 
Aehillis  with  the  os  calcis  A,  nms  horizontallj  forward  a  thnmb'S  breadth 
below  the  external  malhioliii?  to  the  ievel  of  the  tuberositj  of  the  fifth  metatarsal 
B,  then  cim^es  sharpiv  imvard,  passinsj  o%^er  the  dor- 
sum  jtijst  in  inml  of  the  seiiphoenneiform  joints  to 
the  tendon  of  the  extensor  propriiia  kalliicis  C.  It 
then  deseends  on  the  iimcr  si  de  of  the  font  to  the  cen- 
ter of  the  soIe  I>,  From  D  it  ^lopes  hackward  to  a 
point  alightlv  behind  the  baae  of  the  fifth  metatarsal 
E,  Froiii  here  it  pa.^t^es  horizontallv  bitekward  just 
above  the  outer  border  oi  the  šole  to  the  external 
tnborositv  of  the  os  calcis  F,  then  upward  to  the  start 
of  the  ineision  A.  Seize  t!ie  front  of  the  foot  with 
the  left  hand,  depres^  it,  and  rotate  inward.  Com- 
nience  the  ineision  over  the  eourse  of  the  tendon  of 
the  exten9or  proprins  halhieis  at  a  point  jui^t  in  front 
of  the  scaphoeitneifomi  joint  C,  carrv  it  down  to  the 
lione  and  ontward  5  cin,  (2  in.)  toward  the  base  of 
the  fifth  metatarsal  to  ttie  point  M,  then  backward  a 
thiinib'si  breadth  lKdo\v  the  exteFnal  Huilleohis  to  the 
junetion  of  the  on  ter  border  uf  tho  tendo  Aehillis  with 
the  os  calct8  A.  Raise  the  fiMit,  rotate  ontward, 
deepen  the  incision  C'U,  and  enutinne  over  the  inner 
border  of  the  foot  jnat  in  front  of  the  joint  between 
the  intenial  enneifonn  and  tlie  first  metatarsal  to  the  center  of  the  šole  D. 
From  I>  extend  the  incision  ontward  to  the  point  E,  behind  the  base  of  the 
fifth  inetatarsal,  whcre  it  tnrns  baekwar«l  to  the  extemal  tnherositv  of  the  os 
caK*i:s  F.  The  inei.sioii  whieh  is  parallel  to  the  šole  tiiiallv  tunis  npward  to  the 
point  A.  The  ineisirm  is  deepened  to  the  bone  thron^hont.  Divide  the  tendons 
and  raise  the  short  npper  and  onter  fiup  AB(^  niitil  the  Iiead  of  the  astra^alns 
in  exposed;  reiuler  the  heod  promineiit  and  enter  the  astragaloseaphoid  joint. 
Divide  the  interosseons  ligament  bet\veeii  the  astragalns  and  os  caleis,  the  re- 
nniininjr  ealeaneo-astrapiloid  li^timents,  aiid  the  tendo  Aehillis  jnst  above  its 
iiisertion. 

The  ampntation  is  nnw  fompleted  Ijv  shelling  ont  the  os  ealeis  from  the 
intemal  flap*  The  irre^ilarities  of  the  intemal  snrfaee  of  the  os  calcis  make 
tbia  the  most  <liHieiilt  pa  rt  of  tlie  operation,  and  great  čare  mnst  he  exercised  to 


Fig.  97.  — Subastrao  aloid  Dis- 
ARTictfLATioN,  Plantor 
view.     (Farabcuf  Op.) 
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avoid  injuring  the  nerves  and  vessels  in  the  flap.  This  danger  Is  best  overcome 
by  using  the  point  of  a  very  short  resection  knife  and  directing  it  against  the 
bone,  not  toward  the  flap.  Ligate  the  dorsalis  pedis  and  the  2  plantar  arteries, 
shortcn  the  nerves,  secure  and  suture  the  oppoeing  tendons.  Bring  the  flap  to- 
gethcr  over  the  head  of  the  astragalus  and  suture  with  silkworni-gut.  Drainage 
is  best  attained  bv  a  štab  wound  in  the  posterior  aspect  of  the  stump.  If  the 
incision  bc  carried  too  obliquely  backward,  a  portion  of  the  head  will  have  to 
be  renioved.  The  bandages  should  be  applied  so  that  a  moderately  firm  pres- 
sure  will  be  cxerted  over  the  end  of  the  stump.  Flex  the  knee  and  elevate  the 
limb  on  a  pillo\v. 

Eocher's   External   Eacket. — The   following   description   is   taken    from 
Kocher  (54)  : 

"A  racket-shaped  incision  is  made,  the  handle  being  placed  horizontallj,  imme- 
diately  behind  and  below  the  tip  of  the  extemal  malleolus  and  the  circular  incision 
carried  roiind  the  foot  at  the  level  of  Chopart's  joint.  The  incision  is  soniewhat 
similar  to  that  of  Perrin  and  Chauvel,  and  is  closely  allied  to  Farabeufs  intemal 
plantar  flap.  The  joint  between  the  astragalus  and  scaphoid  is  opened  from  the  dorsum 
without  opening  the  calcaneocuboid  joint.  A  narrow  knife  is  then  passed  backward 
and  slightlj  iipward  beneath  the  head  of  the  astragalus  so  as  to  divide  the  strong  in- 
terosseous  ligaments  between  it  and  the  os  calcis.  The  soft  parts  are  then  dissected 
from  the  os  calcis,  first  from  the  upper  surface,  then  from  its  outer  and  under 
surfaces,  and  lastl.v  from  its  inner  and  posterior  surfaces.  The  greatest  difficulty  is 
met  with  at  the  inner  side  in  clearing  the  projecting  sustentaculum  tali.  If  the 
soft  parts  are  insiifficient,  the  projecting  head  of  the  os  calcis  may  be  sawed  off.  The 
astragalus  fits  well  into  the  heel  cap.    The  stump  bears  weight  excellently/' 


DISABTIOULATION    AT    THE    ANELE    JOINT 

History. — The  circular  method  of  disarticulation  was  first  performed  by 
Brasdor  (1774),  and  later  modified  by  Sabatier,  Velpeau,  and  Gunther.  J. 
Bell  (1805)  used  an  antcrior  flap;  Kluge,  employing  a  similar  flap,  sawed  off 
the  malleoli.  Double  latcral  flaps  were  used  by  Rossi  and  Blandin ;  antero-in- 
ternal  flaps  bv  Jobert  and  Lering;  internal  flaps  by  Soupart,  Sedillot,  and 
Guerin ;  oxternal  flaps  bv  Baudins  and  Soupart.  Syme  performed  his  heel  flap 
operation  in  1842,  Pirogoff  his  osteoplastic  in  1852,  A.  Moscheowitz  his  osteo- 
plastic  in  1004. 

Surgical  Anatomy. — The  joint  is  represented  by  a  transverse  line  crossing 
the  front  of  the  leg  about  1.8  cm.  (V2  in.)  above  the  tip  of  the  intemal  mal- 
leolus. The  extornal  malleolus  dcscends  2  cm.  (4/5  in.)  below,  and  is  1.3 
cm.  (l<2  i^i-)  posterior  to  the  internal  malleolus.  The  skin  of  the  heel  flap  is 
nourisliod  hv  tlio  cxtornal  ealcaneal  branches  of  the  posterior  peroneal  and  by 
the  iiitoTual  calcanoal  of  the  external  plantar. 

Methods. — Pirogofl^'s  osteoplastic,  S>Tne's  heel  flap,  Moschcowitz'8  osteo- 
plastic mndifications  of  Symc's,  Farabeufs  large  internal  flap. 

Providod  conditions  are  suitable,  Pirogoff's  operation  yields  tho  most  ser- 


i  o 

TiO.    ^.^-OSTBOPLASTIC    DlSAHTICUIiATION   Or   THE    FoOT.       (PirOgoEf    Op.) 


Yia.  99w*-*F[mK}OFr'e  Amvutktion.      Thi^  iinkie  joiiit  hom  hcon  opened  and  the  »ection  of  the 
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viceable  stump.    Mo8chcowitz'8  method  is  superior  to  the  methods  of  Syme  and 
Farabeiif. 


Pirogoffs  Osteoplastic  Amputation  (1852)  (Figs.  98,  99*  100),— Thls  is  an 
osteopLi8tit'  aiiiputiiticiu  at  llie  jinkle  joint,  by  meana  of  a  heel  flap  in  whieli  the  po»- 
terior  portion  of  the  os  caleb  is  retained  and  applied  to  the  sawn  surface  of  thn  tibin 
Biid  fibuhi,  Pjrogoi!'s  operatioii  wa9  the  first  oeteoplastic  amputation.  Contrarjr  to 
whut  moet  writeTs  ha  ve  claimed,  Pirog-off  attached  onJy  a  secondarj'  importance  to 
the  osteoplastic  feature,  his  inain  endeavor  heing  to  devise  a  procedure  whieh  woiild 

ovcrronie  the  difficulties  encountered  iti  dissecting  out 
the  09  cak*ia.  Tbe  Piro^off  stump  is  superior  to 
Syiiio'8.  It  18  longer,  j>erniita  of  aii  early  funetional 
uae,  has  little  or  no  tendeney  to  atrophj,  %B  not  pain- 
ful,  and  as  the  origin  and  inscrtion  of  the  gastroc- 
neniius  are  bi>th  intaet,  the  combiiied  nioveoieiits  of 
the  knee  and  ankle  make  runniug  and  other  ej^erci&es 
possible.  It  is  not  diffimdt  to  fit  witli  an  artitieial  foot. 
We  Lave  used  an  ordinary  walking  shoe  with  a  slinp 
strap  and  found  it  perfeetlj  satisfactory.  It  has  beeu 
urged  ag-ainst  this  operation  that  it  is  diffirult  to  per- 
forni ;  that  it  ia  unsuitahle  in  diseased  eonditions;  that 
the  os  culeis  sometimea  fails  to  unite»  and  that  iiecrosis 
i 3  apt  to  occur. 

TECHNIC.^ — As  preliniinarj  to  the  operation  a  ■ 
tenotoiiiv  of  the  tendo  Aehillig  is  made.  J.ocate 
the  joiiit  linOj  Lold  the  foot  at  Tip:ht  angles  to  the 
leg,  and  oiitlioo  the  stirnip  iiicisioji  ABCDE.  The 
iiicision  conimences  at  the  tip  of  tbe  extemal  mal- 
leohis  A^  passes  dowiiward  and  directlv  across  the 
šole  to  ii  point  IJl  (*iri.  {hU  in/l  beli>w  tbe  internal  malleohis  i\  This  incision  i?» 
earried  dowii  to  tbo  bone.  Tbe  points  A  and  U  are  then  joined  by  a  tranaverse 
eiit  iierosi^  i!ie  front  of  tlie  {uikle  AB(A  Tbese  2  ineisions  are  at  riijht  angh^8  to 
eaeb  utber.  The  dorsal  flap  ABC,  \vitb  the  severed  extensor  tendons,  is  re- 
tracted  upward  and  the  capsule  of  the  ankle  joint  divided.  Extend  the  foot  and  fl 
divide  the  lateral  liJL^aments.  Avoid  injnring  the  posterior  tibial  arterv.  Cut 
tbe  posterior  liganient  of  tbe  ankle  joint  at  ita  insertion  into  the  astragahis- 
LiK*ate  the  astragaloid  articnlar  surfaee^  saw  tbrough  tbe  os  calcia  itnmeiliately 
bebind  this  joint,  and  reniove  the  foot.  The  direction  of  the  8aw  corresponds 
to  tbe  stnmp  incision,  Retract  both  flaps  "iipward  and  expose  tbe  tibia  and  h 
fibnla  to  a  level  above  the  articular  snrface  of  the  tibia,  apply  the  saw,  divide  | 
the  boues  at  riglit  anirlcš,  Ligate  the  tihialiSj  anterior  peroneal,  and  tbe  malle- 
olars.  Print*  the  sawn  snrfaee  in  aeenrate  apposition  and  sntnre.  Applv  a 
terminal  jn^ssuro  dressing  and  a  jmsterior  splint,  F!ex  the  knee  and  phiee  the 
liioh  oTi  a  pillow. 

AFTKH  TKKATMENT, — Early  fiHietional  nse  is  to  be  encouraged;  an  orJi- 
nary  sbtKJ  \vitli  a  šiling  strap  can  be  woni. 


Fia.  ino.^STTTMP  Aftrr  a  Puio- 
GOFF  Ampvtatio.v,  K<A*}  firm 
Uiiion  ajTid  luek  uf  boDo  atrophy. 
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FtO.     101, OSTEDPLASTIL'     DltiARTlLULATlON    OF    TIIE      FOOT. 

Guather"«  modificuLiou  uf  Pirogt^ffs  aro  (>u  tu  t  ion. 


MOBIFICATION  OF  PIROGOFF'S  AMPUTATION.  —  Iii  orilor  to  prevent  tlič 
tiltiag  of  tlie  os  calcis,  Guutlier,  Hodillot,  Scliede,  and  Volkmaiiii  sawed  tlie  os 
calcis  ohIiqiiely;  V.  Bnina,  Brenis,  Biisk,  Pa.sqiuer»  aiid  Lefort  sawed  it  liori- 
zontally— V.  Bimns  and  Bockel  in  a  ciirved  direction;  Tower  and  v,  Eiselsbcrg 
made  sagittal  sectiou;  Qiiiiu- 
h\\  a  vertical  section^  wl!iich  he 
placed  lM:*tweon  tlie  retaiiied 
malleoli*  The  advf>eate3  of 
tlie  Lorizontal  section  claim 
that  the  skin  of  the  šole  bears 
pressure  better  than  the  thiii 
fikin  of  the  becl-  Ali  tbese 
niethods  have  tbe  diaadvan- 
tage  that  a  portion  of  tbe  Bcar 
lies  on  tbe  uiider  snrfaee  of 
tbe  foot.  The  original  Piro- 
li^off  operation  is  snperior  to 
these  nioditieations  l^vaiise  tbe  sear  is  free  frora  pressure,  the  skin  of  the  beel 
bears  weigbt  readily  and  Boon  becomea  as  tbick  as  that  of  tbe  šole.  Tbe  tuber- 
ositv  of  tbe  08  caleis,  having  a  separate  ossifieation  center,  is  not  so  often 
affected  with  tuljereubnis  diaease;  it  also  fretjiientlv  eseapes  iu  traunuitic  crusbes 
of  the  front  of  the  foot.  Kocber  and  Bier  adbere  to  the  original  Pirogoff  as 
being  snperior  to  tbe  niodifications.  We  bold  tbe  same  belief.  Figiires  101  and 
102  8lin\v  some  of  the  niodifications  that  have  been  proposed. 

Syrae's    Heel    Flap   Amputation    (1H42)  (Fig.  10:}).— The  tibJa  and  fibula 

are  divided  j  ust  above  tbe 
base  a  of  tbe  mali  eni  i  nnd  tbe 
flap  is  obfaiiied  from  tlie  in- 
tegiiraent  of  the  beel.  The 
stiiinp  bears  \veigbt  welk  f^ud 
the  portions  of  the  bone 
likely  to  be  infeeted  in  the 
disen^r^  are  renioved* 

TECHMC.  —  Locate  the 
Joint  line,  bold  tbe  foot  at 
rigbt  angleSj  and  traee  tbe 
stirnip  1  n  e  i  a  i  o  n  B(  T)K, 
T'laee  the  left  ban  d  bebind 
the  heel,  \vith  tbe  tlnimb  and 
furefinger  at  the  points  A  and  C,  A  is  tbe  tip  of  tbe  exteiiinl  nisillecilus,  C  the 
point  exaetly  opposite — not  tbe  internal  nialleolns,  biit  a  point  eon8iderably 
below  and  bebind  it,  With  a  short  etrong  knife  eiit  down  to  the  bone  aeross 
tbe  šole  and  join  tbe  2  points  A  and  C  The  plane  of  the  ineision  AEDC 
is  verticab  or  if  the   heel   be   prominent   it  slopes  atiglitly  l)aekward.      Ex- 


FlO.      102. OUTEOPLAHTie     DlWARTlClTLATlON     Or    TKE     FoOT- 

Piuquler«le  Fort  inodificatioa  of  Pirogoff 'a  amputution. 
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tend  tlie  foot  and  join  thc  extremitie8  of  the  stirnip  A  aT)d  C  bv  an  inrision 
ABC  ninning  straight  acros^s  the  front  of  the  ankle.  Dissect  up  the  pos- 
ter! or  flap  from  the  os  calcis,  keepiiig  the  edge  of  the  knife  close  to  the  bone 
imtil  tho  posterior  border  of  the  cnlc*aneimi  is  freod.  Open  the  ankle  joint 
from  the  front,  divide  tlie  lateral  liiiunients  extendinf2:  betwepn  the  malleoli  and 
astragalus,  and  complete  the  removal  of  the  foot  by  severing  the  tendo  Aehillis. 
Retraet  the  fhips  npward  and  freo  the  tissne  to  the  8aw  line  X,  When  ciitting 
behind  the  tihia,  čare  mnst  be  exereised  to  prevent  the  wounding  of  the  pos- 
terior tihial  vessels.  The  Baw 
is  applied  at  the  base  of  the 
external  malleolus;  the  plane 
of  section  being  made  at 
right  angles  to  the  long  axi3 
of  the  limb  and  a  thin  sliee 
of  the  t  i  bi  a  removed.  Ligate 
the  tibial,  peroneal,  and  mal- 
leolar  %'e3sel9  and  secure  the 
opposiiig  tendons.  Bring  the 
cnt-shaped  heel  flap  over  the 
8awn  end  of  the  bone  and 
nnite  with  interrnpted  si!k* 
wonn-giit  sutnres,  Drain  bj 
štab  wonBd  in  the  heel  flap.  Applj  a  terminal  compression  dressing  and 
bandaire,  plače  the  limb  in  a  posterior  giitter  splint,  and  elevate  the  whole 
on  a  pillow. 

AFTER-TREATMENT, — As  soon  aa  the  wound  is  liealed,  begin  massage^  mus- 
cular  movements,  and  weight-bearing  exerci9eSj  eneonraging  early  functional 
lise. 

Comm€nt. — Commencing  the  intemal  ineision  at  tho  interior  malleolug  rende« 
the  flap  unsvmmetrical,  tmduly  lon^  and  inereases  the  diffieultj  and  dangera  of  the 
disse(!tion.  Sloiighinj^:  of  the  Hop  from  scoring  and  woiiiiding'  of  the  hlood  supply  and 
collection  of  blood  and  &erum  in  the  cup-shaped  heel  flap  inay  occur, 

Moschcowitz*8  Osteoplastic  Ampntation  at  the  Ankle  Joint  fPigs.  104, 
105).— This  is  an  osteoplastic  niodification  of  Syme'8  ampiitation  at  the  ankle 
joint.     The  following  is  Moschcowitz's  description  (65); 


E     D 
FiQ    103.— Amfotation  Throuok    tbs    Mallboli.     (Byme 
operation.) 


« 


At  the  very  outset  I  would  sta  te  that  in  the  following'  remarks  I  shall  not  discnas 
those  ampotatioTia  in  which  a  portion  of  the  os  calcis  or  astragabis  can  be  preaerveA 
No  one  who  haa  liad  any  experience  with  the  Pirogoff  ampiitation  or  with  any  one 
of  its  nnmerous  mod  i  fie  nt  i  on  s  will,  or  can,  deny  that  the  ultimate  results  are  9imply 
ideal  and»  to  tny  mind  at  least  there  can  be  no  disciission  or  improvement  when  an 
ampiitation  of  this  nature  can  be  perfomied.  Thie  operation,  therefore,  shonld  be 
the  operation  of  choiee  in  ali  those  cases  in  which  the  diaease  or  tranma,  for  which 


LOWER   EXTnEMTTY 


341 


the  amputation  is  perfonned,  lies  distallj  to  the  tibiotarsal  articulation,  proirided 
alwa3r9,  of  couree.  that  the  os  caleis  is  hea]thy  and  tlmt  there  is  sufficient  integument 
to  cover  the  Btump.  There  oecur,  however,  a  numbor  of  casea  in  which  the  provisions 
above  stated  do  not  exi8t,  and  reeourse  must  be  had  either  to  an  amputation  higher 
up  on  the  le*?,  or,  in  a  few  rarer  instanees,  to  the  so-eallcd  Sjme^s  amputation.     It  is 


U 


Fio.  104,^ — MsTBOD  OP  Thbatino  the  Bojte  in  MoacBcowiTa  OsTEoPLABrtc  Amputation  of  Anklb. 


particularly  of  this  latter  clasB  that  I  wish  to  speak,  as  I  believe  I  have  devised  a 
method  which,  w]iile  preserving  ali  tlie  good  qiialities  of  the  Synic  method,  exclude9  ali 
of  its  drawbaek9  and  disadvaiitages.  The  cutaneous  iiicision  i  a  made  in  such  a  raanner 
and  such  a  plaee  that  we  can  obtain  ample  heaUby  skin  for  covering  the  stump;  if 
there  is  any  choice,  it  is  preferable,  of  eourse,  to  carry  the  inciaion  in  such  a  manner 
that  the  resulting  eicatrix  will  not  come  to  lic 
directly  on  the  ejid  of  the  stump;  and  of  these 
two,  preferably  anteriorlj,  berause  theia  the  in- 
tegument  covering  the  stump  will  be  formed  out 
of  the  thick  heavy  skin  form  ing  the  heel;  but  on 
no  acootint  should  the  length  of  the  atump  be 
sacrifioed  for  the  heel  ftap.  After  Tetraction  of 
tbe  skin  there  follow8  a  rapid  eJtnrticnlation  of 
the  foot  at  the  ankle  joint;  this  exposes  the  two 
mallciH  and  the  eontigUDus  portion  of  the  tibia 
covCTcd  by  its  eartilage,  An  irregular  octahedral- 
shaped  piece  of  bone  is  now  &awn  out  of  the 
Bbula  in  the  fol]owing  manner:  The  9aw  enters 
the  fibula  on  the  inner  side.  tipproxiniately  on  the 
level  of  the  eartilage  eovenng  the  tibia,  and  is 
carried  obliquely  upward  and  outward  for  a  dis- 
tance  of  about  one  and  a  half  centimotera  to 
within  one  or  two  millimeters  of  the  ox  ter  na  I 
sarface  of  the  fibula;  the  8aw  ia  now  withdrawu 
and  made  to  enter  the  extemal  surfnre  (if  the 
fibula;  also  at  the  level  of  the  eartiluge  eovcring 
the  tihia,  and  is  then  earried  niaiidy  upward,  but 
with  a  alight  deviation  inward*  until  it  meets  the 

end  of  the  first  saw-cut,  thert'by  preparing  a  small  osteoperiosteal  fiap  froni  the  outer 
šurfaee  of  the  fibula,  whirh  ean  be  rcadilj  fraetured  and  defle(»ted  tenip<)rarily  out- 
Wftrd.  The  portion  of  bone  removed  bas  the  ubape  of  an  irregular  octubedrim;  one 
apex  of  this  is  at  the  tip  of  tht^  malk«ohiB,  tbe  otber  one  in  at  the  JTinction  of  the  two 
»wii  surface«,  while  the  two  latenil  borders  are  on  tho  external  and  intenial  aurfaces 


Fio,  105. — Result  of  McM4fjHCDwiTi 
Opehation.  Well-rcmiidcd,  weU-i|our- 
iflhed,  painltiifl  atump. 
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of  the  fibuln,  on  a  lovci  with  t  ho  oartilage  covering  tho  tibia.    The  two  sawed  Burfac 
are  now  appruximatod  aiid  fastened  bj  catgut  sutures,  which  pass  through  the  peri- 
osteum  covcrinj^  the  pa  rt  s, 

**We  now  turn  our  attention  to  the  tibia.    As  is  well  kiiowii,  the  intemal  malleohis 
is  ehorter  and  tbieker:  the  procedure  has  to  be  varied  &omewhiit  thereforo.     The  saw 
enters  the  inferior  surfaoe  <if  the  malleolus  ubout  two  mininieters  from  its  interuul 
siirfaoe,  «nd  is  oarried  ui  nn  upward  direetioii  to  the  level  of  the  oartilaitce  coveriiur 
the  tibia;  thia  forins  a  small  osteoperiosteal  flap  from  the  iiirier  surfoee  of  the  mal- 
leolus, whieh  18  tempo rarily  defleeted  inward.    The  remaining  portioii  of  the  iiialJeolus 
is  riow  remuved  with  a  9aw,  aha  on  a  level  with  the  eartilajcrinous  surface.     The  two 
sawii  Burfaecs  are  now  approximated  and  held  in  plače  by  means  of  eatg-ut  sutures^ 
whioh   pass   throujfh   tho  poriostouin   eovering:  the  parts.     The  tinal   step   oonsists  of 
aeourate  hemoBta&is,  followed  by  suturbig  of  the  akin,  after  the  iutroduction  of  suitable 
drainage,  if  indicated.*' 


AMPUTATIOKS    OF    TH£    liEa 

Histon/. — Bicrs  original  method  (1891)  was  subsequently  siraplified  by 
Oluclv    (181)4),  iinproved  by  Biinge  (1898),  stili  further  improved  by  Bier 

(1898),  Pavr  (1898),  a^d  Bunge 
(1899),  Diival  and  Laboric  orij^inatlv 
used  the  tendinoplastic  method,  Wilm'i 
(1902)  revised  and  exteiidcd  its  iise- 
For  aperiosteal  uietbod,  see  pages  lili'*, 
343.  Franke  (1913)  introdiiced  h^ 
osteoplastic  intraeond^loid  amputation 
of  tho  leg. 

Site  of  llection  (Fig,  106). — In 
the  pre-Listerian  day3,  when  the  ma- 
joritv  of  wonnd8  were  expected  to  snp- 
puratc%  it  was  excpptioiial  to  obtain  an 
eud-bearing  atiimp.  In  amputations 
performed  between  the  ankle  and  tu- 
bercle  of  the  tibia  it  was  the  praetioo 
to  rest  the  anterior  surface  of  the  flexed 
knee  on  an  artifieial  limb,  whi]e  the 
stiimp  projeeted  hehind.  A  loug,  pro- 
jecting  stiimp  heing  an  inconvenience, 
the  amputation  uas  always  perfonned 
at  the  site  of  electiou,  that  is,  one 
hand*s  breadth  below  tlie  kiiee.  It  is 
needless  to  say  tliat  tbis  wa8teful 
method  has  Inng  since  been  disearded,  as  under  present  conditions  a  usefiil 
stnmp  mav  be  obtained  at  any  level. 


FlO.    ICMi. — AMPUTATfON*  AT   THK    "8jtE    OF    ElKC- 

tion/'      a,   Wt';jiririK  an   nrtificial   Unib.       B, 
Weariiig  a  peg  leg,     (Vetiu.) 


Methods*— Modem    investipntion    Rhow8  that   the  prodiietion   of  a   useful   sturnp 
does  not  depend  on  the  kind  of  flup,  but  directly  on  the  treatment  of  tho  bone.    If  thJe 


i 
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riosteal^  tendinoplaatir  or  tire  osteoplastic*  niethods  be  used*   it  does  not   ninttt^r 

E'hrre  the  coverinj^  comcs  from,  provitlM  tho  soft  purts  are  Piitiired  witliout  tt-nsioii 
nd  the  cifatrix  does  not  fall  dire€tly  o  ver  the  end  of  the  stunap*  K  ven  tli  is  liist 
recaution  is  not  an  abeoliite  neees8ily»  for  the  iiperiosteal  methrNl 
i^  said  to  yield  «  weiglit-heariii^  wtiHnp  vvvn  in  tlie  fare  of  an  iii- 
|fc"<*tt»cl  vvrniml.  The  nio,st  nniversall.v  applicahh*  niethod  is  the 
ioldiciLie  rireular.  The  ilap  is  taken  fnaii  tlie  anterior  external  stir- 
liaci*  and  should  iK|ual  IV2  times  the  diiimetcT  of  tlie  limb  at  the 
piue  of  bone  sectioii.  Bier  ušes  a  large  tonf?ue-ahaped  anterior  flap. 
jlf  nnetfual  flaps  are  used.  the  longer  one  18  taken  from  the  ex- 
t(^as4:ir  surface  and  the  shorter  one  from  the  fiexor,  The  longer 
flap  should  CHpml  the  diameter  of  tbe  limb  at  the  levt^l  of  the  bone 
Stction.  Teale'8  rectangiilar  flap  niethod  ia  vvasteful  and  involves 
i  high  section  of  the  bi^ne,  A  short  atump  with  a  niovable  ktiee 
iJoiiit  19.  from  the  standi>omt  of  the  ela8tieity  of  ^ait,  preferable  ^|  j^^ 

ilo  a  disartieuhitioT*  at  the  knee  joint.  Wheti  the  relative  values  of 
a  liigh  aniputation  and  a  diHartit^ulatiMii 
are  eonfiidere*!,  it  will  be  seen  t  ha  t  in  a 
higb  amputation^  provided  the  knee  joint  19 
movable.  the  stnmp  allows  of  a  mneh  more 
elastic  ga  i  t 

Aperioitfial    Ampntation    of    the    Leg 

(  Figs.    107 J    108). — \Ve  eonsider  tbis^  the 

safest  and  beat  operation  for  the  avprage 

čase.     It  eati  he  perforined  bv  tlie  obIiqnT* 

eirenlar,    single   or   dotible    llap   uicthods. 

The   simplest   and   most    iiniversallj    ap- 

plieable   method    is   the   obliqne   cireular. 

The  loni^er  flap  is  taken  from  the  anterior 

anrfaee  a  t  the  ankle  and  ennsista  of  »k  in 

and  fascia.     In  the  middie  third  there  is 

Tio  nmsele  on  the  inner  snrfaee  of  the  tibia 

and  to  proteet  the  skin  from  pressiire  of  the 

spine  of  the  tibia  it  is  usiial  to  take  the  flap  from  the  anterior 

external  snrfaee. 

TECH  NIC. — Loeate  the  line  of  bone  seetion  X,  ilark  ont 
tlie  ovhI  incision  ABOI),  the  distanee  A(^  enrrespondini*  to 
1  l'o  times  the  diameter  of  tiie  le^  a  t  the  pni  nt  X.  Dissect  np 
the  flap  as  far  as  the  end  of  the  incision,  en  t  the  modele  trans- 
verselv,  divide  the  interosseons  membrane,  and  bold  baek  the 
soft  parts  with  a  3-taiied  mnslin  retraetor.  Divido  the  perios- 
tenni  bv  a  eirenlar  Inciaion,  pnsli  it  downward  for  a  distanee 
of  1  em,  Sa\v  thron^b  a  t  X,  leavini;  1  nn.  of  bure  bone.  S  eno  p 
.out  the  niednllarv  canal  for  a  ainiilar  distanee.  Before  the  boncs  are  divided, 
rotate  the  hfx,  inward  and  saw  the  tibia  and  fibula  at  tlie  point  X.  Tben  shorten 
,lip  the  tibnhi,  reniovin^  1  to  2  cm,     The  anterior  surface  of  tlie  tibia  sbonid  be 


Fni.    107. —  Amputa- 
TKJN    T  H  nouos 

TME  MtUl>Lt]  OF 
THE  LeO  BY  AN 
OliLigUK  ClBCU- 
LAH    InCIBION. 


^lo.   lo.H — ^Amputa- 

TtON    BeLOW    THB 

KHEK,        Oblique 
circuUr. 
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beveled  l>j  riittmi^  out  a  short  wedge  oi  bone  (Fig,  28)  or  roiinded  off  with  the  i 
bone  forceps  (Fig.  29).  In  the  region  of  tlie  iipper  and  lower  epipby»idH 
Koeber*s  niethod  of  sawiiig  tho  bone  t'nTivex]y  is  eniploved,  • 

EEMOSTASIS.^ — The  aiiterior  tibial  vessela  \vi\\  be  foiind  in  the  interosseoua 
membrane;   the  posterior  tibial   bDtween   the  deep  and  superficial    muscles; 


Fio.  109. — Bier's  OsTEOPLASTicr  AMPtff  ATtoN  OP  THE  Leu.  First  Btagc:  a  flap  o.  bone  is  flawii  off  with 
the  fraiiio  aaw.     The  inset  rf?prf?s^nt4i  the  periosteiil  flap  aod  the  Vrne  of  amputatioti.     (Schmieden.) 


the  peroneal  vessels  in  tlie  lower  2/3  of  the  leg  behind  the  fibula,  The 
nerve  tninks  Ju  the  long  flap  are  diaaected  out  and  divided  above  the 
weight-hearing  leveL  The  eicatrix  lies  on  the  posterointernal  aspect  above  the 
bone  section* 

AFTEH-TREATMENT. — As  Boon  as  the  wonnd  is  healed,  Hiršch'g  medieo- 
mcchanical  technic  is  emplojed  (see  Prevention  of  Stump  Atrophj,  page 
272). 

Tendinoplastic  Amputation  (Dti¥al-Wilm9)  (Fig,  19). — This  is  applicable 
in  the  lower  third  of  the  limlx  The  bones  are  ronnded  off  and  the  stump  of 
the  tendo  Achillis  is  fimilv  sutured  over  the  end  of  the  bone.  This  simple 
method  vields  a  ser\'ieeable  stump. 

Osteoplastic  Amputation  (Bier,  1891)  (Figs.  109,  110,  111). — Ideal  con- 
ditionn  and  some  practice  are  necessan^  to  obtain  a  successful  result  by  this 
method.  It  should  not  be  used  in  tranmatic  eases  or  in  the  face  of  infection- 
The  following  is  t  aken  from  von  Schmieden'8  admi  rahle  description  of  Bier's 
osteoplastic  amputation  of  the  leg ; 


I10.-Bii!a'a  0«TE0Pi,A8Tic  AMPOT^TtoN  «r  THE  Leo.      Se«>nd  *t«e:  the  «iwn  iurfao«.  o(  tUa 
Ubili  and  fibula  an  et>vered  by  thc  osteoplaaUe  flap.     (3ohimede».) 


t"lo.  lil.— Resuut  or  BiEa'8  0»tbopla8TIo  Aupotation  op  thb  Lbci. 
28A 
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"A  large  tongue-shaped  flap  is  used,  the  apex  of  the  flap  Ijing  on  the  tibia.    The 
flap  is  liftcd  up  as  far  as  the  site  of  the  amputation,  čare  being  taken  to  preserve  the 

periosteum  coveriiig  the  tibia. 
Now  make  two  linear  incisions 
in  the  periosteum  at  the  an- 
terior  and  inner  borders  of  the 
tibia.  Incise  the  periosteum 
across  at  the  lower  angle  of  the 
wound,  raise  it  a  little  way  in 
the  form  of  a  flap,  and  app1y 
the  saw  at  the  base  of  the  flap. 
Fix  the  narrow  blade  slantwi8e 
in  the  frame,  thus  enabling  the 
saw  to  run  parallel  to  the  sur- 
face  of  the  bone.  A  fine  plate 
of  bone  is  sawn  off,  levered  up 
with  an  elevator  and  tumed 
back.  Separate  up  the  i>erios- 
teum  stili  further,  thus  provid- 
ing  it  with  a  pedicle  which, 
though  freely  movable,  will  af- 
ford  sufficient  nourishment  to 
the  flap.  The  entire  limb  is 
now  removed  along  the  line  as 
indicated.  A  eireular  ineision 
is  first  made,  the  tissues  be- 
tween  the  bones  are  divided 
and  finally  both  bones  are  sawed  through  evenly  and  at  the  same  level  and  their 
edges  roiindod  off.  Attend  to  the  vessels  and  nerves  in  the  eross  section.  If  the 
boiiy  flap  is  now  reflected  over  the  sawn  surface  of  the  tibia  it  will  cover  both  tibia 
and  fibula.  It  ia  fixed  in  this  position  by  passing  a  few  sutures  through  the  distal 
flap  of  the  periosteum.  Finally  cover  the  sawn  surface  with  the  large  skin  flap. 
The  scar  lies  at  the  back  of  the  leg.  Bier^s  stump  is  an  excellent  one  and  soon 
becomes  capable  of  bearing  the  direct  weight  of  the  body." 


Fia.  112. — OsTEOPLASTic  Intracondtloid  Amputation  op 
THE  Leo.  a,  Showiiig  flaps  and  line  of  bone  section. 
B,  Resulting  stump;  the  bone  flap  whicb  indudes  the 
tibial  tuberosity  is  applied  to  the  8awn  surface  of  the  tibia. 
(Franke  Op.) 


AFTER-TREATMENT. — The  stump  should  be  placed  on  a  posterior  splint  and 
the  whole  elevated.  As  soon  as  the  wound  is  healed,  Hirsch's  treatment  is 
started,  page  272. 

Osteoplastic  Intracondyloid  Amputation  of  the  Leg  (Franke  Operation)  (Fig. 
112). — This  amputation  is  an  application  of  the  osteoplastic  principle  to  Lar- 
rev'8  intracondyloid  mcthod.  The  following  accoiint  is  adapted  from  Franke 
(36)  : 

TECHNIC. — (1)  Cut  a  large  anterior  flap  (ABC)  extending  laterally  some- 
what  posterior  to  the  median  axi8  of  the  kiiee  and  3  to  4  cm.  below  the 
tuberositj  of  the  tibia,  and  a  smaller  posterior  flap  ( ADC)  extending  6  to  8  cm. 
below  the  joint  line.  (2)  Reflect  the  pretibial  integnment  to  the  tuberosity  of 
the  tibia.  With  a  Helferich  saw  cut  a  bone  plate  inchiding  the  tibial  tuberosity. 
Carry  the  saw  upward  to  within  1  to  lVi>  cm.  of  the  joint  line,  then  forward 
through  the  root  of  the  bone  plate  to  the  periosteum.     Free  the  anterior  flap 
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containing  the  bone  plate.  (3)  Piit  the  flexors  on  a  stretch  and  divide  them  be- 
low  the  joint  line.  ( 4 )  After  treating  the  nerves  and  blood-veasels,  turu  the 
atiterioT  flap  iipward  so  tliat  the  sawed  surface  of  the  osseoiis  plate  is  applied  to 
that  of  the  tibia.    Hnture  in  plače. 

Comment* — The  knoe  joint  raust  bo  free  from  disease  and  the  upp^r  portion 
«:*f  Xhi}  tibia  iiouad,  The  following^  advuiitages  are  elaimcd:  The  joint  is  uot  opened, 
t:he  flap  is  short  and  well  nonrished;  thcre  is  little  damage  to  the  nmscles;  the  cicatrix 
ms  removed  froni  terminal  pressure;  the  method  jiclds  a  good  end-bearing  stump;  the 
%echnic  is  eomparatively  easy. 


BISABTIOULATION    AT    TH£    KNEE 

Anatomical  Points. — The  skin  over  the  anterior  aspeet  of  the  knee  is  looae, 
coarse^  toiigh,  and  well  snpplied  with  blood.  The  siibeutaneous  tissiies  are 
8caiity.  The  soft  parta  in  front  of  the  joint  are  largelv  depcndent  on  the  in- 
t^P"ity  of  the  prepatelhir  anustoniosis  foniied  by  the  anaHtomica  magna,  the  ar- 
ticulur  branehes  of  tlie  poplitealj  and  the  anterior  reenrrent  tibiah  The  popli- 
teal  arterv  extende  on  the  back  of  the  knee  from  the  inner  side  of  the  feraiir 
to  the  level  of  the  tibial  tnherele.  It  erossea  the  niidpoint  of  the  joint  line  and 
lies  on  the  joint  eapsule.  In  the  poplitea!  spaee  it  is  closelv  covered  by  tlie 
vein  and  nerve,  the  interior  popliteal  nerve  being  posterior  and  soniewhat 
external  to  the  vein. 

The  landniarks  of  the  knee  joint  are  the  condvles  of  the  feninr,  the  ad- 
ductor  tubercle,  the  tnberositiea  and  tuberclos  of  the  tibia,  the  head  of  the 
fibula  and  patella.  With  the  leg  extendedj  the  joint  line  lies  2  cm.  (4/5  in.) 
above  the  tibial  tnbercle,  that  is,  slightlv  above  the  apex  of  the  patella.  In 
seniitlexion  the  line  eorresponda  to  the  npper  lH>rder  of  the  external  tn- 
berositv  of  the  tibia.  The  adduetor  tnl>erele  at  the  npper  back  part  of 
the  internal  eondvle  marka  the  epiphvseal  line.  The  head  of  the  fibula 
ia  on  the  outer  a«pect  eomewhat  ponteriorlv,  and  its  npper  l>order  is  šlightlv 
fdbove  the  level  of  the  tibial  tubercle,  Anteriorlj  the  svnovial  membrane 
extends  5  to  (J  em.  fl  to  1  1/5  in.)  above  the  joint,  internallv  7.5  cm, 
(ll/j  in.). 

Historj.^ — Amputation  of  the  knee  joint  waa  mentioned  by  Ilippocrates, 
».  C,  4.'i0,  and  wa8  performed  by  Fabrieins  Ilildanna  at  Diisseldorf  in  1581, 
Iflolated  cases  were  reported  by  Petit,  lloen,  and  Erasdor.  It  waa  first 
perfonned  in  America  bv  Natban  Sniith  in  1824,  In  1830  Velpeau  per- 
formed his  tirat  disarticulation  and  became  an  enthusiaatic  advocate  of  tbis 
prix?ed!ire,  Štephen  Sniith  introduced  his  method  of  modified  lateral  flaps  in 
1852. 

Indications.^ — A  slightlv  distal  amputation  is  preferred  to  a  disarticulation, 
provided  the  musenlar  and  ligamentous  attachments  to  the  tibia  and  fibula  are 
preserved.    A  short  stump  with  a  niovablc  knee  joint  gives  a  more  elastic  gait 
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On  the  other  hand,  disarticulation,  when  feasible,  is  preferable  to  the  trans- 
condvloid  and  supracondjloid  operations.  In  the  abscnce  of  infection  dis- 
articulation jields  an  ideal  stump.     In  the  pre-antiseptic  days  this  condition 

was  rarelj  obtained  and  the  difficul- 
ties  and  dangers  attendant  on  the  in- 
fection of  the  sjTiovial  pouches  were 
80   grave    (mortalitj   75   per  cent.) 
that  the  operation  was  in  ill  repute. 
Thomas  M.  Markoe  did  much  to  dis- 
pel  this  impression,  and  todav  these 
objections  are  vahieless.    It  is  stated 
that  a  patient  cannot  wear  an  artifi- 
cial  limb  so  comfortablj  or  so  natu^ 
ally    as   when    a    transcondjloid  or 
supracondjloid  operation  is  done,  be- 
cause  the  artificial  joint  is  below  the 
normal  one,  and  although  it  is  not 
noticeable  on  standing  it  is  unmis- 
takable   when   sitting.      Figure  113 
demonstrates  clcarly  that  it  is  pos- 
sible  to  fit  an  artificial  limb  in  such 
a  manner  that  it  is  hard  to  detect  any 
difference  between  the  knees  when 
the  patient  is  seated.     Such  esthetic 
objections  should  be  treated  for  what  thev  are  \vorth ;  and  it  must  be  borne  in 
mind  that,  after  the  preservation  of  life,  the  gnal  of  ali  amputations  is  to  provide 
a  useful,  comfortable  stump.     Disarticulation,  properlv  performed,  fulfils  this 
need  with  more  certainty  tlian  amputations  throuirh  or  above  the  condyles.    It  is 
indicated  if  the  joint  is  in  a  healthv  state  and  sutlicient  skin  can  be  obtained  to 
cover  the  broad  condvlea,  in  seuile  i»ani!:rene,  puisliot  \v(mnds,  and  malignant 
growths  of  the  boues  of  tlic  le^,  etc.     The  weak  point  in  the  disarticulation  of 
the  knee  joint  is  the  amount  of  skin  necessarv  to  cover  the  large  condyle8.     In  a 
series  of  20  cases  Ilabs  roported  r>  with  gant»:rene  of  the  flap.     This  shows  the 
necesaitv  of  retainin^  the  patella  in  order  to  preserve  the  prepatellar  anastomosis. 
Methods. — The  best  methods   are  the  bilateral  hooded  flaps  of  Stephen 
Smith  and  the  oblique  circular  of  Bauden.     Others  are  the  long  anterior  flap 
(Nathan  Smith)  and  Miller^s  circular  method. 

Disarticulation  of  Knee  by  Means  of  Bilateral  Hooded  Flaps  (Fig.  114). — 
This  method  was  introduced  bv  Stephen  Smith  in  1852.  (Xo  better  amputa- 
tion  waa  cver  devised. — Editor.)  According  to  Smith,  the  operation  is  per- 
formed as  follows: 


Fio.  113. — Patient  Wearinq  an  Artificial  Limb 
roR  a  Disarticulation  at  the  Knee  Joint. 
Noto  how  litUe,  in  this  posture,  the  artificial 
limb  projects  beyond  the  normal. 


"The   incision   ABCDE   is  eoniin(»nre<l   oiu»  iiich    (4  oni.).  A,  bolow  the  tubercle 
of  the  tihia,  and  carried  downward  imd   for\vard  over  tho  most  prominent  part  of 
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side  of  the  leg;  B,  until  it  rearlicB  tbo  imder  Burfare  whon  it  curves  toward 
the  metiian  Ime  C.  Whoii  that  poiiit  is  reat-hod  it  is  rautimied  diroetly  upward  to  the 
«'ntt*r  of  the  artit*ulatioii  I).  A  Rivomi  im^ision  l)ej^nii9  at  the  sanie 
jHunt,  AEC  as  the  first  and"|»ursiii's  a  Himihir  direction  iipon  the 
oppositc  sidc  of  the  \vp;  and  ineets  it  in  the  niedijin  Hne  on  the  poij- 
terior  imri,  The  followin«^  preeautionB  Bh**idd  be  remembered: 
The  inciaion  should  iiicHiie  moderntoly  forward  down  to  the  curve 
cjf  the  side  of  tlie  leir,  to  seeiire  aini>le  e<tveriii^  for  the  eoiidjdes; 
iuid  that  upon  the  interior  aspeet  !>^houl<l  liave  miclitional  fulhieas 
for  the  puri>ose  of  ijisuriiinTr  the  snffieieut  flap  fur  the  iiitrTior  eori- 
4yle.  In  the  djssection,  the  skiii,  fascia  aiul  cel  h  dar  tissue  are 
rai&i?d  and  the  hgament  of  the  patella  divided,  sllo^^^ingr  the  patella 
ta  PomaJiL" 

At  this  jiHiction  the  kneo  is  iloxoc]  *inil  thn  kriife  la  in- 
8<?rted  betiveou  (he  tuluM-o.sfties  of  the  tihia  and  tUe  sfiiiiihjimr 
cartiia^^es,  These  lattc^r  are  leTt  in  contaet  with  the  emidvlos 
uf  t  ho  f  01  mir.  The  enieial  liiranientH  ure  sovo  red  aiid  dis- 
articulatiou  completed  bv  eiittiiig  throngh  the  soft  parta. 
The  retentioii  of  the  semihniar  cartilage  to  form  a  eap  for 
the  femiir  \vas  advoeated  by  lirenton  in  1Š72,  Listate  the 
popliteal  veasels,  isolate  the  internnl  popliteal  nerve,  aiiJ 
excide  5  cm.  (2  in.),  Unite  the  Haps  with  iiiterrupted  silk- 
worm  gutj  iesert  a  amall  nibber  draiuage  tidje  in  the  iipper 

|y  nii^le    of   the    wnnnd. 

V  Y  The  res  uit  i  I  Ig  vertienl 

%  \    \  \  eieatrix    is   drawn    up 

\  \    \         \  between   fclie  eoridyl(*s. 

\  v    \  v  A  p  piv    a   .portterior 

^^        \    \^      \  gplint,  raise  the  whole 

L      ^^      \    ^s^  \  on  a  pino\\%  and  steailv 

■  .^\        \         i/^NV  ^'^*^'   '"^ti^^^P   ^vith    aand 

I  ^*'      A  ^^^    /  AFTER  TREATMENT. 

■  A^^^^^^rt«TUBER,Of      ^v<iund  is  healed  begin  massage,  motioii, 

I  #        l^^^^tf      ^'^'^  ^^***J     weigbtd)earing    exereises.       Func- 

■  ^^^tB  tioiial   lise  »bon Id  kt  eBtablished  witbiu 

■  M  l^f/  Bisarticulation  of  Knee  bj  the  Obliqi]e 

I  M^f/  Circular  M  e  t  h  o  d  (Eauden's  EUiptical) 

■  j         M^f/  (^'^^'    115), — The   knee   ia    bent    at    au 

P  I       fif^l  iniglc  of  135^.     An  aiiterior  Jbip  AHC 

ObUque  Circular.     (Brm<l..n  Op.)  ^''W^'^    hehmd    the    jotnt    Ime    and    ex- 

tends  4  tiiigerš'  breadtli  be!ow  the 
tubercle  of  the  tibia.  In  the  half  l)ent  eondition  of  the  knee  the  incision  is 
in  the  contimiation  of  the  long  axis  of  the  thigh.  Dissect  tip  the  skin  and 
fasoia,  flex  the  knee,  aever  the  patellar  Hgament,  detach  the  scmilimar  eartilages 


Fm.    114.  —  DisAR- 

TlCtILATION  ATTHE 

Kner  by  Mkans 

of  b  i  l  a  t  e  r  a  l 
Hooi>ED  Flaps. 
(Stcplieti    Hiijith 

"As  soon  as  the 
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from  the  tibia,  divide  the  cnicial,  lateral,  and  posterior  ligamente,  and  complete 
the  disarticulation  by  making  a  transverse  section  of  the  soft  parts.  The  skin 
cicatrix  is  entirely  on  the  posterior  surface. 

Cominent. — As  the  blood  8upply  of  the  anterior  flap  depends  largelj  on  the 
prepatellar  anastomosis,  the  patella  is  retained.  Due  allowance  must  also  be  made 
for  the  contraction  of  the  hamstring  muscles. 

Disarticulation  by  the  Long  Anterior  Flap  (Nathan  Smith). — In  this 
method  the  recurrent  tibial  artery  is  cut  and,  as  the  flap  receives  a  large  portion 
of  its  nutrition  from  this  artery,  it  is  liable  to  slough. 


AMPUTATION8    IMMEDIATELT    ABOVE    THE    KNEE-JOINT 

Methods. — (1)  Tran8Condyloid  femorotibial  osteoplastic  (Ssabanejeff), 
(2)  transeondyloid  (Carden-Buchanan),  (3)  supracondyloid  femoropatellar 
osteoplastic  (Stokes-Gritti),  (4)  transcondyloid  or  snpracondyloid  tendino- 
plastic  (Wilnis). 

Indications T  h  e    su- 

pra-  and  transeondyIoid 
amputations  of  the  femur 
are  superior  to  amputations 
through  the  lower  third  of 
the  thigh.  They  are  less 
serious  procedures,  as  the 
limb  is  divided  at  a  lower 
level,  where  there  is  little 
else  than  skin,  tendons,  and 
bone,  and  the  few  blood- 
vessels  are  r  e  a  d  i  1  y  con- 
trolled.  The  medullary 
canal  is  unopened  and  there 
is  little  tendency  to  bone 
protrusion  or  osteoph>iic 
outgrowth.  The  stump  is 
longer  and  better  suited  to 
with8tand  pressure.  The 
abductors  of  the  thigh  re- 
maining  practically  intact 
the  stump  is  capable  of  eon- 
trolling  the  movements  of 
an  artificial  limb.  When  the  patella  can  be  retained  Stokes^s  modification  of 
Gritti's  osteoplastic  is  used ;  if  the  patella  bas  to  be  sacrificed,  one  of  the  modi- 
ficatious  of  Carden's  transcondvloid  or  the  tendinoplastic  method  is  eniployed. 


Fio. 


1 16. — S8ABANEjErp*8    Transcondtloid,    Femorotibial 
Osteoplastic  Amputation  op  the  Femur. 


^a-  117. — OafTBOPLASTic  Amputation'  Throuoh  thb  CoKDTLBft  or  THE  Femcr.     (Ssabanojeff  Op.) 
An  obllgue  circiiLiif  iuclsioii  h&a  be«ii  modo,  otid  tho  obUque  seotion  of  tho  tibiu  be^ti. 


rit*.     IIK.— Thb  Flaf  Containin«  thb  Bonu  Rrmovkp  from  thk  Tini  a  THRowNf  Bacicwaru,  mm 
CoHDHL&š  Clbahjbd  ah  d  thb  Lshb  or  Bok  K  Sbctioh  mui€AT^t>  rv  thia  DoTTiso  Lin«;.     (St»ibftii^ 
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If  the  upper  end  of  thc  tibia  and  the  knee  joint  are  free  from  disease,  Ssabane- 
jeff's  osteoplastic  amputation  is  of  value. 

(1)  Ssabanejeff's  Transcondyloid,  Femorotibial,  Osteoplastic  Ampntation  of 
thc  Femur  (1887)  (Figs.  116,  117,  118). — The  operation  is  to  be  considered 
when  the  knee  joint  is  healthv  and  a  portion  of  the  head  of  the  tibia  is  available. 
It  w'as  originally  performed  by  means  of  a  long  anterior  and  a  short  posterior 

flap,  the  anterior  flap  contaiuing  the  piece 
of  bone  sawn  from  the  tibia.  The  flaps 
are  siniilar  to  those  of  Gritti-Stokes,  but 
the  base  lies  lower  and  the  apex  crosses  the 
crest  of  the  tibia  3  fingers'  breadth  below 
the  tibial  tubercle.  The  length  of  the  flap 
eqiials  the  diameter  of  the  femoral  con- 
dyle.  In  the  original  operation  the  pos- 
terior flap  wa8  dissected  np,  the  joint 
opened  from  behind,  and  the  portion  of 
tlie  tibia  removed  by  8awing  from  above 
downward.  The  method  wa8  unsatisfac- 
tory  and  led  to  many  technical  modifica- 
tions.  Of  these  Djelitizin-Kocher  is  the 
simplest  and  best. 

T  E  C  H  N I  C  (DJELITIZIN-KOCHER).— 
Djelitizin  (1895)  sawed  the  tibia  oblique- 
ly  from  below  upward  instead  of  verticallj 
from  above  downward.  Constmet  an  an- 
terior flap  simihir  to  Carden^s  by  the 
obliqne  circular  method.  Retract  the 
flaps  upward  and  saw  the  tibia  through  in  a  concave  manner  to  the  pos- 
terior capsule.  In  the  original  Ssabanejeff  the  pieee  of  bone  was  wedge- 
shaped.  Free  thc  skin-periostcum-bone  flap,  tiirn  it  back  iip  over  the  femur, 
clear  the  transcondyloid  line  and  saw  through  the  condyles  from  above  down- 
ward  and  backward.  The  sawn  surface  must  be  convcx  to  fit  that  of  the  tibia. 
Divide  the  remaining  soft  parts  at  the  level  of  the  joint  line.  Fit  the  concave 
bone  flap  over  the  convexly  sawn  surface  of  the  femur.  Secure  the  periosteal 
edges  with  interrupted  catgiit  sutures.  Thc  remaining  steps  are  the  same  as  in 
a  (^ardcn.  Rier  takes  his  skin  flap  from  \vhercvcr  hc  cau  obtain  it,  and  ušes  a 
thin  slice  of  bone  from  the  inner  aspect  of  thc  tibia,  maintaining  that  the  shape 
of  the  bone,  wliother  flat,  rouiid,  or  wedgo-shaped,  is  immatcrial.  He  also  holds 
that  the  patclla,  on  account  of  its  bcing  a  sesamoid  bone,  does  not  stand  pressure 
as  well  as  a  bone  flap  from  the  tibia. 


Fig.  119. — Transcondvloid  Amputation  of 

THE    FeMUK    BY    AN    (3bLIQUE    CiRCULAR 

Incision.      (Cardcn-Buchanan  Op.) 


COMMENT. — Dcfiuito  iiulicntimis  nre  linrd  to  h\y  (lowii.  In  iisefulness  this  pro- 
cedure is  betueeii  a  Cartlcn  and  a  Ciritti.  The  stiHn])  jjrives  a  better  fimctional  result 
than  a  Cardeii,  but  moro  s^kiu  and  bone  are  re(iuire<l  f<»r  it  tliaii  for  a  Carden  or  a 
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(iritti*    It  iB  eontra-indicated  in  faee  of  general  disease,  as  arteriosclerosia,  tlinlM^tes, 
nephritis,  etc 


TBEATMENT, — Ali  supra-  nnd  traBseonchinid  stiniips  are  to  ho  treatod  by 
the  Ilirscb  luethod  (page  272).  In  the  tisteoplaatic  ainputatioiis  tbe  patieut 
should  he  iible  to  iise  bis  artificial  liiiib  in  frc»ni  4  to  6  weeks. 

(2)  Traii8coiidyloid  Amputation  of  the  Femur  {Carden-Buchanan)  (  Fi^.  110). 
— Originallv  tbc  «>perahf»Ti  \va8  iieifurmed  In  a  larue  aiiteriur  ti  sip  and  tlie  bone 
section  was  borizoutab  The  nietbod  vielded  aii  exeellent  weighl-bearing  stnmp, 
biit  imfortiinatelv  tbe  anterior  rtnj)  bad  a  teiidcncv  to  sloiigb.  Tliis  led  Lister 
(1^83)  to  niodifv  tlie  iiu/isioii  bv  employ- 
ing  two  shorter  flaps.  Kcx?ber  advocated 
tbe  roiinding  of  tbe  diaplivsis;  Wilms  tbe 
co  ver  ing  of  cnt  bone  by  the  tendon  of  tlie 
cjiiadriceps  extensor. 

LISTER  *8  MODIFIOATION  OF  CAR- 
DKN  *S  TRANSCONDVLOID  AMPtJTATlON 
OF  TUE  FEMCR  (Fig.  120). — Tbe  follovv- 
ing  accfjunt  is  taken  from  Lister-s  deserip- 
tioa  (58)  ; 

"The  oijly  objection  to  Carden^s  operation,  /^^W/*W///jf/      TI  BI  A 

as  descrih<xl  hy  him,  is  the  occasioiial  occur- 
renre  of  niore  or  lese  skmghiiijLr  of  the  loag 
anterior  ilap  of  skin,  in  spite  of  faultless  op- 
eratiiig»  It  is  plain  thut  the  risk  of  sloafjhmg' 
woukl  be  dimiiiished  if  the  Ihip  t-oulcJ  be  intide 
shorler  by  not  earrvinp  the  honis  of  the  in- 
ciflion,  hy  whicb  it  i^  formed.  bo  high  np  the 
limb.  On  making  experinients  on  the  dead 
liod,v  si^T-ral  year9  ago,  to  ascertain  to  what 
«*xtent  this  couhi  he  done  without  HJRadvan- 

trtire,  I  found  that  it  is  by  no  nieans  diffifnilt,  mIivu  the  parts  are  in  tlieir  natural  eondi- 
tion,  to  aceomplish  the  operation  vvitbout  making  any  anterior  flap  ul  nlh  the  integu- 
rnents  in  front  being  divided  tran8veTsely  at  the  level  of  the  lower  cnd  of  Mr.  Carden^a 
flap,  I  also  found  it  advantagcoua  to  form  a  short  posterior  skin-flap,  hf^th  for  the 
aake  of  eoaptation  of  the  eutuiieous  margins  withoiit  i^nr-koring,  and  as  n  usefnl  addi* 
tion  to  the  eovering  for  tlie  und  of  the  stiimp.  With  this  niudifiriition»  the  operation 
ift  performed  as  folhnva:  The  surgeoti  first  cuts  tranšversely  luTosts  the  front  of  the 
limh  from  side  to  side  at  the  level  of  the  anterior  tnberosity  of  tbe  tibia,  and  joins 
the  homs  of  this  incision  postori orly  by  carrying  the  knife  at  an  angle  of  forty-five 
dcirreed  to  the  axi8  of  the  leg  throiigh  tbe  skin  nrid  int.  The  liinh  heing  elevated,  he 
iaseets  up  the  posterior  skin  Hnp,  nml  tben  proeeedš  to  raiae  tbe  riiig  of  integument 
in  a  eirenlar  operutiori,  tiiking  dne  ctire  to  avoid  scoriiig  the  stihcntaneona  tissue; 
nmh  dividing  the  hamstrings  as  soon  as  thej  are  exposcd  and  bending  the  knee,  he 
findft  no  diffienhy  in  exposing  the  npper  liorder  of  the  patelhh  ITe  then  sinks  h  is 
knife  throngh  the  insertion  of  the  quadrieeps  extensor,  and,  baring  eleared  the  bone 
ttiunedjntely  ahove  the  artienhir  rartilage  and  holdinj^^  tlie  linili  bi^rizontnl,  be  applics 


Fto.    120.— LiMTEKrt  MoDiric  ATTON  OF  Cab^ 

D  EN 's    TRAN&eONDTUUD    AmPUTATION   OF 

THE  Femur. 
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the  saw  vertically  and  at  the  same  time  tran8ver8ely  to  the  axi8  of  the  limb  (not  of 

the  bone)  8o  as  to  ensure  a  horizontal  surfaee  for  the  patient  to  rest  on.    The  popliteal 

artery  and  vein  are  then  secnred,  and  any  ar- 

ticular  or  other  small  branches  that  may  re- 

quire  it.     When  the  soft  parts  are  thiekened 

and  eondensed  l)y  inflammation,   the  integu- 

ments    eannot    well    be    reflected    above    the 

patella  with  such  iAcisions  of  the  skin.    The 

diffioulty  niay  be  got  o  ver,  however,  by  cut- 

ting  iiito  the  joint  as  soon  as  the  ligamentum 

patella;  is  exposed,  and  at  onee  removing  the 

leg  by  dividing  the  ligaments  and  hamstrings. 

After  this  the  soft  parts  can  be  retracted  from 

the  femur  sufficiently  to  permit  the  applica- 

tion  of  the  8aw. 

I  \  I  The  arteries  hav- 

\  1  I  ing  then  been  se- 

i  I  I  eured,  the  patella 

1  '  I  is  dissectcd  out  at 

leisure.     As  thus 

pcrformed,     Car- 

den's      operation 

takes    a    1  i  1 1 1  e 

more   time    and 

pains  than  when 

the  integum«nt  is 

divided    in    the 

form    of    an   an- 

terior  liap ;  but  these  are  well  rewarded  by  the  ample  oover- 

ing  for  the  bone,  the  small  extemal  wound  and  the  perfect 

security  against  sloughing." 


OTHER  MODIFICATIONS. — Kocher  ufles  the 
oblique  eircular  method  and  saw8  through  the  con- 
dvle  in  a  plane  parallel  to  thearticular  surfaee,  thus 
leaving  a  convex  diaphvseal  stump.  He  places  his 
anterior  flap  soinewhat  to  the  inner  side  so  that, 
\vheii  the  abductors  puli  the  femur  inward  and  up- 
ward,  it  will  not  press  against  the  inner  comer  of  the 
wound. 

Buchanan,  in  aniputating  in  children,  emploved 
a  method  similar  to  (!)arden's,  i.  e.  he  separated  the 
lo\ver  opiphvsis  of  the  femur. 

(3)  STipracondyloid  Femoropatellar  Osteoplastio 
Amputation  (Stokes-Gritti)  (Figs.  121A,  121B,  122). 


Fig.    121A. — Supbacondtlgid    Femobopa- 

TELLAR    OSTEOPLASnc    AmPUTATION    OF 

THE  Femur  bt  an  Obijqub  Cibculas 
Incision.     (Gritti-Stokes  Op.) 


Fig.  121B. — Supracondtloid 
Femokopatkllar  o  8  t  b  o  - 
PLASTic  Amputation  of  the 
Femuh.  Hy  long  anterior 
and  .sh(>rt  posterior  flapa. 
(Gritti-Stokes  Op.) 


— Tliis  is  a  s\i])rac<)n(lyloi(l  auijnitation  of  tlio  femur  witli  an  osteoplastio 
cnverinir  (hn-ivcd  \)\  splittiiii::  tho  patella,  the  operation  l)eing  perfonned  by 
means  of  a  lonir  anterior  and  a  short  posterior  flap.  Gritti's  original  opera- 
ti(m   (isf)!)    was  a  transeondvloid   in   \vhich  the  seetion  of  tho  femur  wa8 


LOWER   EXTREMITY 


355 


madc  throiigh  the  condyle8.  The  split  patella  was  an  inadequate  eovering 
for  this  broad  surface  and  considerable  troiible  wa8  experieiicod  in  making 
the  patella  fit  into  plače.  This  difficulty  led  Stokes  (1870)  to  advise  that 
the  femur  be  divided  at  a  level  above  the  condyles.  At  this  level  an  ac- 
curate  adjustment  of  the  sawn  surface  can  be  readily  made.  Stokes^s  modifi- 
cation  is  to  be  empIoyed  in  preference  to  a  true  Gritti. 

TECHNIC. — Locate  the  level  of  the  bone  section  X  1  in.  above  the  base 
of  the  condyle8.  Mark  out  the  anterior  rectangle  flap  ABC ;  the  points  A,  B, 
and  C  being  just  above  the 
base  of  the  extemal  and  in- 
temal  condyle8;  the  point 
B  being  slightly  below  the 
tiibercle  of  the  tibia.  The 
posterior  flap  ADC  is  % 
the  length  of  the  anterior. 
K  a  i  s  e  the  anterior  flap 
ABC,  cut  the  patellar  liga- 
ment,  open  the  joint,  divide 
the  capsule  and  raise  the 
patella  with  the  flap.  Di- 
vide the  posterior  tendons; 
raise  the  posterior  flap  to 
the  line  of  bone  section. 
Clear  the  bone,  retract  the 
soft  parts  and  saw  through 
the  bone.  Retract  the  an- 
terior flap  over  the  end  of 
the  femur  and  force  the 
posterior  surface  of  the  pa- 
tella out  of  the  w  o  u  n  d. 
With  a  thin  saw  remove  the 

articular  cartilage  from  the  posterior  surface  of  the  patella.  Turn  back  the 
anterior  flap  and  stitch  the  stump  of  the  ligamentum  patella?  to  the  periosteum 
on  the  back  of  the  femur.  Attend  to  the  hemostasis  and  treat  the  stump  in  the 
usual  manner.     The  scar  lies  po8teriorly. 

COMMENT — The  Stokes-Gritti  amputation  yields  an  excellent  end-bearing 
stump  which  will  support  the  whole  weight  of  the  body.  The  mcdullary  canal  is  not 
opened,  the  muscular  attachments  are  but  little  disturbod  and  retraction  of  the  ex- 
tensor  tendon  is  prevented.  The  pos8ibility  of  delayed  union,  tilting  of  the  fragments, 
the  formation  of  osteophytes  from  an  insufficient  bony  coveriug  and  the  i)0S8ibility 
of  necrosis  of  the  patella  must  be  kept  in  mind.  Kocher  ušes  an  oblique  circular 
incision,  8aws  the  surface  of  the  femur  convexly,  and  the  patella  eonc*avely. 

(4)  Tran8condyloid  or  SupracondyIoid  Tendinoplastic  (Wilms). — Wilms, 
after  sawing  through  the  lower  end  of  the  femur,  covers  it  with  quadriceps  ex- 


Fio.  122. — SuPRAcoNDTLOiD  Femoropatellar  Obtboplabtic 
Amrutation  of  the  Femur.     (Gritti-Stokes  Op.) 
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teusor  tendoii.  The  teridon  is  frcrul  froiti  tho  [>iitella  and  siitiired  to  the  perios- 
teum  of  thc  posterior  siirfare  of  the  fcmvir,  This  prevents  retraction  of  tk 
extensor  miisclea  and  yie!ds  an  excelleiit  weight'beariiig  stump  \vith  a  mobile 
skin  flap. 

AMPUTATION  THBOUGH  THE  THIGH 

Anatomical  Points.^The  nniscles  nf  the  tlii^h  do  not  retract  equally,  the 
exteii8nr  and  abdn€t<ir  jL^^oiips  retracting  mii(?h  less  than  the  hamstrings*  In 
the  lower  third  of  the  thigh  the  main  vessels  lie  poateriorlj ;  in  the  middle  thirdp 
interriailv;  jind  in  the  nj)per  third,  anteriorlv.  In  fonnin«^  flaps  or  aDiputating 
hy  transtixion,  these  relations  liave  to  be  remenihered  in  order  to  avoid  slittiiig 
the  vessels,  When  the  leg  ia  held  up  in  eutting  the  flap,  the  relaxed  nmaclea,  if 
unsnppnrted,  sag  toward  the  paaterior  aspeet,  T  hi  s  sagging  miist  be  prevented 
Dr  allowed  tV^r ;  ntlicTudse  tliere  will  he  an  exces8  of  tisane  in  the  posterior  fiap- 


Fio.  123, — ExTKNfijoN  Applied  to  the  Soft  Parts  to  Prevekt  RKTRAcnoN.     Applicablo  in 
which  hiive  benoDie  infertpd,  or  wlii('h  hnve  hepii  treat«d  by  the  open  method. 


Methods.^ — The  rnetliods  of  amputation  of  the  thigh  are  the  long  extensDr 
and  short  Hexor  flaps,  the  cirenlar  and  the  racket  That  of  the  long  exteiisor 
and  short  flexnr  fltips  ir  the  best  for  anipiitatinns  in  the  middle  and  lower  tliird 
of  the  thigh,  the  rackct  thc  Ijcst  for  tlie  upper  third,  The  uneqiia]  retraction  of 
the  mnsclos  in  both  the  oblitjne  and  cirenlar  inethods  praetically  leada  to  the 
fonnation  of  imeqnal  flaps.  A  terminal  scar  is  to  be  avoidod  if  there  is  hope 
of  oijtaining  an  end-bearing  stnnip*  toward  whieh  objeet  correet  treatment  of  the 
bone  is  the  most  important  featnre,  Althougli  the  apcriosteal  niethml  is  the 
one  of  choice,  good  reanlts  are  also  obtained  in  the  lower  third  by  the  tendino- 
plastie.  nicthud,  and,  in  siiitable  cases,  bv  the  ostcoplastic  method,  Tf  the  eondi- 
tion  of  the  jmrts  does  not  perm  it  of  elosnre,  light  traction  will  prevent  the  re* 
traction  of  the  miiscles  (Fig-  123). 

Amputation  Through  the  Middle  or  Xower  Third  of  Thigh  by  Long  Extensor 
and  Short  Flexor  Flaps. — TECHNIG  (Fig,  124), — Indieate  the  line  of  bone 
section  X,  mark  ont  the  U-shaped  exten9or  flap  (anterior)  ABC*  its  length  and 
breadth  being  ecpial  to  the  diamcter  of  the  limb  at  the  line  of  the  bone  section; 
and  the  flexor  flap  (posterior)  AI)<\  being  Vi;  this  length*     If  there  is  miieh 
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muscle,  only  the  skin  and  fascia  are  dissected  back,  and  the  miiscle  cut  through 
transverselj.  If  the  muscle  tissue  is  scant,  the  qiiadriceps  is  taken  in  the  an- 
terior  flap.  The  main  vessels  will  be  in  the  posterior  flap.  The  bone  is  cleared, 
8awn  across  and  treated  according  to  the  aperiosteal  method  (see  page  269). 
Attend  to  hemostasis,  expose  the  sciatic  nerve,  and  treat  its 
stiimp  according  to  the  Bier  or  Bardenheuer  method.  Stitch 
the  opposing  muscles  and  unite  the  fascia  over  them.  Close 
the  skin  with  internipted  sutures,  inserting  drainage  if 
indicated. 

Amputation  in  the  Vpper  Third  of  the  Thigh  (Fig.  125). 
— If  a  high  amputation  is  performed,  the  artificial  limb  must 
take  its  chief  support  from  the  pelvis,  not  from  the  stump. 
The  main  object  is  to  obtain  a  stump 
that  can  control  the  artificial  limb.  A 
selective  racket  incision  is  used  and  the 
bone  treated  by  the  aperiosteal  method. 
By  placing  the  handle  of  the  racket  on 
the  outer  side  of  the  thigh,  the  bone  can 
be  readily  exposed. 

TECHNIC— Render  the  limb  bloodless 
and  control  the  circulation  by  an  Es- 
march  toumiquet  (see  page  277).  Indi- 
cate  the  level  of  the  bone  section  X.  Mark 
out  the  racket  incision  ABCDE.  The 
handle  of  the  racket  begins  over  the 
prominent  external  surface  of  the  tro- 
chanter  A,  descends  on  the  outer  aspect 
of  the  thigh  parallel  to  the  posterior  bor- 
der  of  the  vastus  extemus  for  a  distance 
of  15  cm.  (6  in.)  to  B.  The  bodv  of  the 
racket  is  represented  by  an  obliqne  cir- 
cular  incision  BCDE,  the  point  C  Iving 
about  5  cm.  (2  in.)  below  B.  Dissect 
up  the  skin  and  fascia  over  BCI)  for  a  distance  of  5  cm.  (2 
in.),  deepen  the  incision  AB  to  the  bone,  and  free  the  latter. 
By  a  circular  incision  divide  the  muscles  at  the  level  of  the 
retracted  skin.  Treat  the  stump  aperioateallv,  attend  to 
hemostasis,  treat  the  nerves  in  the  usual  manner,  suture  the 
divided  muscles  and  fascia,  and  close  the  skin  with  inter- 
nipted sutures.  The  scar  is  tenninolateral.  With  the 
racket  incision  the  hemorrha^o  is  readilv  control  led,  and,  if  t\\v  opora  tor  does  not 
čare  to  use  an  Esmarch  touniiciuet,  an  assistant  can  seiz(»  tlio  soft  j)jirts  and  con- 
trol the  vesaels  witli  hia  fin^rs,  or  witli  a  Lvnn-Tlioiiias  f()r(*('])s  (s(h»  paiiv  282). 
After-treatment  in  Amputation  of  the  Thigh. — A    dressiug   is   applied,   the 


Fio.    124. — ^Amputa- 
T I  o  N     Through 

THE      MiDDLE       OP 
THE     P'eMUK    BT   a 

LoNo    Antero-in- 
TERNAL   Flap  and 

A        CoNVEX  -  POS- 
TERIOR VuiP. 


Fio.  125. — Amputa- 
tion OP  THE  P'e- 
MUR  BeLOW  THE 
TrOCHANTERS  •   B  T 

a  n     external 
Racket    Incision. 


Fio.  I24k — Fractitre  in  the   Stump  of  a   Subferiobteal  Ampdtation   of  TffB    Femur. 

thp  spiriiles  of  bi>rit\  reanh  of  the  aubperiost-ettJ  ampiitation.     The  putioiit  Imni^  unat>le  t» 

ivcinht   uu   tlie  stump   etid,  Ij^jiic  atrophy   »jon   develop<?d,  with  tht?   result  that  &  iigkl  tr«*> 
fraeturc?<I  the  bi^tm.     Coulriiat  with  apcriosteol  afuputJi.tioit. 


r 


Fig.   127. — A  Palvpul,   Atrophio,  ComcAL  Stuiip.  tbb  Rcsult  of  a  SimpERiosTEAii  AMroTA* 

TIOH  OF   THE  FeMUB. 
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stump  bandaged  to  a  splint,  and  the  whole  elevated  on  a  pillow.  As  soon  as 
the  wound  heals,  IIirsch's  exercises  are  begun,  and  carly  functional  use  is  en- 
couraged. 

Cominent. — Under  the  oldcr  mcthods  of  bone  treatnicnt,  the  results  of  arapu- 
tations  through  the  diaphy8is  were  notoriouslj  bad,  an  end-bearing  stuiiip  being  a 
rare  exception.  Cramer  stated  that  out  of  90  cases  of  amputations  through  the 
diaph^rsis  of  the  thigh,  70  stumps  were  bad  and  only  2  were  capable  of  bearing  weight. 
Esamples  of  such  cases  can  be  seen  in  Figures  126,  127,  and  128.  By  eraploying  the 
aperiosteal,  osteoplastic  or  tendinoplastic  amputations,  good  weight-bearing  stumps 


Fio.  128. — ^Painful  Stump  Aftbr  a  Susperiosteal  Disarticulation  of  the  Hip. 
epicule.     This  caae  wa8  diagnosed  as  a  painful  neuroma. 


Note  the  bony 


can  be  obtained.  Figure  129  shows  the  result  1  year  after  an  aperiosteal  amputation 
of  the  thigh  in  a  man  64  year8  of  age.  He  has  a  perfect  end-bearing  functional 
stump.    Figure  130  show8  the  result  of  an  osteoplastic  amputation  through  the  thigh. 


DiaABTIOULATION    OF    THE    HIP 

Historj. — Ravaton  (1743)  proposed  to  perform  this  operation  by  the  ex- 
temal  raeket  method,  but  was  restrained  by  the  other  eonsulting  surgeons  on 
the  čase.  The  first  disarticulation  of  the  hip  was  performcd  by  La  Croix  of 
Orleans  in  1748  (Barbet),  the  second  by  Perault  of  St.  Maure,  Touraine,  in 
1748  (Sabaticr).  Both  of  these  operations  werc  earried  out  through  dcad  tis- 
snes  and  can  hardly  be  called  formal  disarticulations.  The  credit  of  perform- 
ing  a  disarticulation  through  living  tissues  is  due  to  II.  Thomson  of  London. 
He  performed  this  operation  prior  to  1777  (Ashurst).  Kerr  of  Northampton 
einployed  the  oval  raethod  (1795).  The  first  recorded  ease  in  niilitary  practice 
wa8  that  of  Larrey  (1793).    In  America  this  operation  was  performed  by  Wal- 
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Al^rPTTTATTONS 


ter  Tirasliear,  nf  r*iirdsto\vii,  Kcntiit^kv,  in   ISOG.     He  disarticulated  by  the 
aniputation-resectioii  metbo^l,  einplnviiig  aii  external  racket  incisioo. 

IndicatioHS. — Disarticulatinri  of  tbc  hip  ia  iodiciitcd  in  cases  of  injurv,  as 
from  guiialiot  wou!id9,  severe  and  extciisive  cnishing  ol"  tke  limb,  grov^llis  of  the 
femnr,  severe  infertion  of  the  botio  or  soft  parts,  and  spreading  gangrene  after 
faikire  of  escisioii  of  the  hip  for  tubercnlons  disease  where  the  chronic  sup- 
pu  nit  ion  is  leading  to  waxy  dcgeneration  of  the  viscera. 


AmPCTATION    tiF    TUK     FliMUK    IN    A     MaH 

M    Years    Uli>.        Ncitc    ^if¥^^w>t^lm*8»  of 

«tuin|j,  xibiwtn^  of  Imiho  Kpiruicrs    imd  of 

Jjoiie  tilrojjhy»     Tht'  pfilifiir   Wiisi  sihic  to 

IrtJiir  hia  vholo   w(-iglit  oii   the  stufiip  ttt 
the  eud  of  4  wuckti. 


Fjo.  130.^08TEOPLA8T1C  Amptttatioh  <^ 
Ta  K  Tntua.  Note  smocth  atump  esi^* 
idm  aba^nee  of  boou  •piculc«  ivod  bo*** 
atroi>hy. 


Bangers. — Jn  pre-Listerian  dajs  disarticulation  wa8  weighed  Jowii  with  | 
lrinity  of  risks:  iiiiVi'tion,  shock,  uiid  iiemorrhag^e,  M*iilerii  technic  has  banish^^ 
t\w  fornier,  dimjnishcd  the  »econd  and  contmiled  the  third. 


The  possibilitj  of  secondarv  infection  is  to  be  gnarded  againjst  bv  remont* 
the  wound  aa  far  aa  poRsible  froni  tbe  anal  and  perineiil  regions.  Sli«x"k  is  b^^ 
prevcnted  bv  a  carefnl  lieniosta.sis;  a  hnv  division  of  tbe  liinb;  blocking  of 
nerve  tninks  with  novocain  before  tbeir  division ;  and  snpporting  the  bk 
pressnre  h  v  nieebanieal  and  tlienipentic  nieans»  as  elevation  of  the  foot  of  ts^ 
tablcj  bandaging  of  tbe  extreniities,  application  of  beatj  proctoclvsis  bv  the  d«*3 
metliod,  intraveiions  saline  infnsions,  btood  transfusion,  juJicious  iise  of  ulO^ 
pbin,  and  tbe  seleetion  f>f  tlir  proper  anestlietie.  The  heniorrhage  is  bost  co^- 
trolled  by  expel]iug  as  mneb  blood  as  possible  from  the  limb,  which  is  done  \v 


elevating  it  for  5  niimites,  or  by  the  upplifati^in  i)f  iin  Ksiiian-^li  eomiiression 
bandagc*,  or  by  placing  the  patient  in  the  Trendolenhurg  poaitiim,  The  fiirther 
entrance  of  blood  in  the  piirt  to  be  amputated  is  preveiited  l>v  the  applifation  of 
an  elastic  toiiniiqnet  at  the  root  of  tlie  hip,  bv  tlie  lipition  of  t!ie  iniiiii  ve.ssel:! 
at  an  earlv  stage  in  tlie  operation,  by  retainiiijr  the  toiirninnet  iiiitil  the  main 
vessela  are  ligated,  by  the  \im  of  the  Lvnii-Thomaa  foreeps  tourniqiict  and,  in 
aelected  cases  and  nnder  definito  preeantions,  hy  ^lomljurg^a  eonstrietor.  If 
the  operator  emplovs  the  dissection  oiethod,  ligating  every  vesscl  eneomitered, 
the  ampiitatinn  mav  be  perfomied  with«nit  these  hlood-saving  derices. 

Methods  Used  in  Controlling  Hemorrliage. — See  alsn  TTemostasis,  page  277, 

1p      Prelinunary  ligation  of  the  extcrHal  ih'ae  arterv. 
B  2,     Temporar}^  dig:ital  or  meebanioal  control  of  the  iliac  arterv  tlirout^h  an 
aMominal  incision  (MeBnrnev). 

3.  Preliminary  ligation  or  temparary  conipression  through  a  special  inci- 
sion*  as  the  first  ste]i  in  the  anterior  raeket  operation* 

4,  The  Esmareh  tonrniqnet.  Tlie  dra\vback  in  the  nse  of  tliis  tourniqiiet 
in  atnputation  af  the  hip  is  ita  tendencv  to  sVip,  In  ordcr  to  o%^ereome  this, 
various  devices  ha  ve  been  emploved.  Spenee  eraploved  a  skewer,  trans  iix  ing 
the  limb  in  front  of  the  femnr  abont  the  level  of  the  great  trochanter.  Over 
the  projecting  ends  of  the  skewer  twn  pieeefl  of  nhistie  tubing  are  \voimd  as  a 
tigure-of-eight,  one  aerosa  the  front  of  the  tliigh  and  another  aeross  tbe  baek, 
thua  constricting  the  vessels  and  preventing  the  tourniqnet  from  slipping.  With 
the  same  objeet  in  vlew,  Trendelonliurg  (»mplnved  u  Hat  bmee-point  rod  (ITi  by 
^4  by  ^/12  io*)?  s*^d  Wyeth  emploved  t\vo  niattress  pina  (12  by  3/10  in,)* 
Trendelenbnrg^s  pin  is  insertcd  Ih^  inehes  below  the  anteroaiiperior  spine, 
passed  ob]iqnely  between  the  femoral  ve«,sels  and  the  feninr,  tonching  th^  hitter 
and  emerging  at  the  piJSterior  aerotofemora!  jnnrtion.  The  Esinareh  tonmiqnot 
is  wuund  in  the  figiire-of-eight  faahion  so  thtit  it  ecnnpresses  ali  the  soft  strne- 
trures  in  the  front  of  the  hip  tetween  the  pin  and  the  rnbljer  tube.  Wyeth's  pins 
(Fig.  131)  are  pas^sed  through  the  root  of  the  ihigh;  the  first  one  is  inserted 
slightlj  b€*low  and  internal  to  the  anterosuperior  wptne,  passing  snpertieiallv 
and  engaging  only  the  skin  and  fascia  lata;  the  seeond  pin  ia  tliniat  throngh 
the  abdiictor  longns,  enters  ^4  in,  below  the  perinenin,  and  enierges  1  in.  be!ow 
the  tul>erosity  of  the  isehinm.  Above  these  pins  the  elastic  toBrniqnet  is  %vonnd, 
We  consider  these  methods  coinplicated  and  nnneeesaary. 

15  Lvnn-Thomaa  forcep8-tonrniqnet  (Fig.  ;3S)).  See  also  page  382, 
"A  small  8tab  punctiire  is  made  iniinediatelj  below  the  anterosuperior  spine  of 
ilium,  and  through  thia  the  intemnl  probe-pointeil  blade  is  pushofl  foruibly 
ard  the  neck  of  the  feniiir,  parallel  with  Poupart'?*  liji^nment,  and  dri  ven  home  as 
far  as  it  will  go.  The  limb  is  theii  clevate<l  vertieally  for  a  coiiple  of  miiiutos  in 
order  to  rxaanKiuiiate  it,  thcii  llje  foreeps  ia  ckmped.  Thia  action  eflFc<?tually  and 
simnltan(X)U8ly  compreššea  the  eorainon  femoral  arterj  and  vein,  After  the  anterior 
flap  ia  made  ond  tiirm^  up,  the  gapiii^  blood  vesaels  are  danipcd  by  hemostatic 
and  afterward  the  forcepa  touniiqiiet  Is  released  and  \vitliclrawn  nnd  is  then 
S4A 


i 


362  AMPTTTATTOXS 

passed  bchind  the  neck  of  the  femur  in  order  to  control  the  blood  vesscls  in  thc 
postcrioT  flap.  £y  this  method  the  loss  of  blood  duriiig  amputations  of  the  hip  joint 
bas  become  practically  negligible,  and  in  quantity  is  not  more  than  is  alway8  loet 
during  amputation  by  any  of  the  other  so-callcd  bloodless  methods."     • 

6.  Manual  corapressioii  of  the  abdominal  aorta.  Macewen  coutrols  the 
aorta  by  direct  compression  (Figa.  132,  133).  An  assistant  stands  upon  a  stool 
at  the  left  side  of  the  patient  and  forces  his  right  fist  into  the  abdomen,  pressing 
the  anterior  wall  against  the  aorta.  He  applies  liis  fist  imraediately  to  the  left 
of  the  umbilicus  and  8wing8  the  full  weight  of  his  body  on  it  by  crossing  the 
right  foot  in  front  of  the  left.    This  position  can  be  maintained  for  some  tirne. 


Fio.  131.— HiP-JOiNT  Amputation.     Wyeth'8  modification  of  the  Trendelenburg'8  method.     Pina  and 
nibber  tube  in  position.     The  EIsmarch  bandage  has  been  rcmoved. 

The  disadvantages  of  this  method  are  that  it  requires  a  strong-handed  trained 
assistant,  and  in  stout  and  muscular  subjects  the  compression  may  be  uucertain. 

7.  Mechanical  compression  of  the  abdominal  aorta.  This  can  be  accom- 
plished  by  the  nse  of  the  8crew  tourniquet,  the  fixed  abdominal  toumiqijet  and 
Momburg^s  constrictor.  The  latter  method  vields  the  most  reliable  hemostasis 
(Figa.  36,  37,  38).  For  its  application,  indication,  contra-indication,  and 
dangers,  see  page  281. 

Methods  of  Disarticulation  at  the  Hip. — Many  methods  have  been  proposed, 
Farabeiif  mentioning  45.  In  former  davs  specd  wa8  considered  the  essential 
feature  of  an  operation,  and  many  tran8fixion  and  flap  tran8fixion  methods  were 
evolved.  Safety  having  replaced  speed,  these  methods  have  become  obsolete. 
The  two  best  methods  are:  (1)  the  amputation-resection  and  (2)  extirpation. 
The  fomier  method  is  indicated  in  those  cases  where  the  soft  parts  can  be  re- 
tained,  the  latter  where  the  soft  parts  mnst  be  sacrificcd. 

Amputation-resection  Method  (Bavaton-Brashear-Jordan)  (Fig.  134). — ^In 
this  amputation  an  external  racket  incision  is  used,  the  upper  end  of  the  shaft 
of  the  femiir  being  shelled  ont  and  the  muscles  divided  by  a  circular  incision. 


^Tising  an  artificial  leg.  As  the  transverse  sectiou  of  tlie  limb  is  made  at 
B  distaiice  from  the  tnink,  the  slirjck  in  coiiaiderablv  re(bice<L  The  scar 
p  pliR-ed  at  u  iliMtaiiec  froui  the  nmi\  rc*:i<>n,  tlie  dan^jers  of  infection  are  les- 
<I.  This  inethnd  is  foutra-iiHlicntod  iii  pathologieal  eonditions  reqiiiring 
fernovnl  of  the  srrft  parts,  i.  e.  sarroniata  of  the  feimir,  ote. 
rECHMC— ^Place  the  pntieiit  in  a  iiioderate  Treiideleiiburg  positton,  empty 
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iilood,  iind  applv  the  elastic  coiistrictor  in  tlie  form  of  i 

fhp  pelvis  iiiid  tliiglk     \Vith  the  biitti>cks  resting  on  th< 

id  tbo  limb  held  in  a  position  of  sliglit  adduction,  itexion  an< 


Fio.  133. — Manital  CoiCFRflBBioK  OF  THE  Abdohikal  Aoeta,  8w?ond  StbpJ 


t)tatioii,  mark  oiit  the  racket  incision  ABCDE,     The  haiidle 
»egina  10  cm.  (4  in.)  abovc  the  great  troc^hanter  and  extend3 
6  iii»)  on  the  external  aiirfaeo  psi  m  lici  to  the  pnsterior  bor  J 
^xterniis,    Tlic  bodv  of  the  racket  BCDE  is  ohlii]nely  phteed,  j 
?  being  higher  than  the  internal  point  D,     The  firat  iucisior, 
ind  deep  fascia,  these  atructures  being  raised  hy  a  few  touehJ 
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retracted  upward.  A  circular  amputation  is  then  performed  at  this  level.  The 
anterior  cniral  and  sciatic  nerves  are  to  be  blocked  with  novocain  before  they 
are  divided.  Ligate  the  blood-vessels  and  treat  the  nerves  before  proceeding 
with  the  remaining  steps  of  the  operation.    Deepen  the  vertieal  ineision  AB, 

through  the  periosteum,  to  the  bone. 

Strip  np   the  soft  parts  subperios- 

teally,   detaching  the  muscles  from 

the  trochanters.     The  detachment  of 

the  muscles  from  the  Hnea  aspera  and 

trochanters  is  facilitated  by  the  use 

of  a  chisel.    Enter  the  joint  from  in 

front,  divide  the  cotyloid  ligament, 

force  the  head  of  the  bone  ont  by  de- 

pressing  the  femur  and  rotating  it 

outward.    Divide  the  exposed  liga- 

mentous   tissues,    remove   the    head 

from  the  socket,  and  complete  the  dis- 

articulation  by  dividing  the  posterior 

capsule.  Attend  to  hemostasis.  Make 

a  3-tier  closure  of  the  soft  parts,  mns- 

cle,  fascia,  and  skin,  and  provide  mb- 

ber  tube  drainage  at  the  outer  angle. 
BESECTTONAMPUTATION   METH- 

OD  (KOCHER,  1876).— K  O  C  h  e  r  has 

modified    t  li  e    amputation-resection 

method  and  reverses  the  steps  to  this 

operation.      Ke    disarticulates   the 

head  first  and  finishes  by  ampntating 

the  thigh.    For  the  disarticulation  of 

the  head  he  ušes  his  posterior  curved 

ineision  over  the  trochanter,  and  goes 

through  the  fibers  of  the  ghiteus  maximu9.  The  amputa- 
tion of  the  thigh  is  carried  out  by  a  circular  or  l)y  an  oval  ineision  extending 
upward  on  the  outer  side. 

COMMENT. — In  both  of  these  operatioiis,  as  no  direct  pressuro  ooinos  on  the  stuinp, 
it  is  advisable  to  use  the  subperiosteal  methods  and  inaintain  the  insortion  of  as  many 
muscles  as  possible.    In  this  way  a  surprisinglj  useful  stiimp  is  obtained. 

Extirpation  Method  (Vcmenil-Bcck-Eosc)  (Figa.  135,  13G). — According  to 
Farabeuf,  Vemeuil  proposed  to  extirpato  the  thigh  like  a  tumor,  dividing  the 
larger  vessels  between  two  ligatures.  The  method  \vas  also  practieed  bv  Reok 
and  improved  by  Rose.  An  anterior  racket  ineision  allowa  of  an  earlv  ligation 
of  the  vessels,  a  direct  exposure  of  the  joint,  aiid  a  moro  thorough  oxtirpati()n 
in  malignant  diseases.     Tt  is  also  applieable  in  oxtonsivo  damage  to  the  soft 


Fio.     134.  —  DiSABTic- 

ULATION  AT  THB 
HrP  BT  AN  E2XTERNAL 

Racket  Incision. 
(Ravaton  -  Brash- 
ear-Jordan  Op.) 


Fio, 


135. — Disarticu- 
lation AT  THR  Hip  bt 
AN  Anterior  Racket 

INCI8ION. 
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parta.     Tliis  operation,  liowcver,  is  accompaiiied  by  more  shock  than  the  pre- 
ceding  ono. 

TECHNlC. — Position  and  precautions  against  shock  and  hemorrhage  alao 
apply  in  this  operation.    Mark  out  the  anterior  racket  incision  ABCDE.    The 
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Fio.  136. — DiaARTicuLATiON  OF  THE  Hip.     Extirpation  method  by  the  lanceolate  incisioii.     (KodMr.) 


handle  of  the  racket  AB  conimences  at  the  center  of  Poupart^s  ligament,  di- 
ri»ctly  over  the  line  of  the  femoral  vessels,  and  extends  downward  for  10  to  15 
cm.  (4  to  6  in.).  The  bodv  of  the  oblicjuc  racket  BCDE  crosses  the  adductor 
nnisclt»s  10  to  12.5  cm.  (4  to  5  in.)  below  the  genitofemoral  fold,  traverses  the 
posterior  aspect  of  the  thijjh  obHquely  iipward  and  ontward  over  the  outer  side 
of  the  thi*rh  at  the  level  of  the  base  of  the  trochanter  to  the  point  B.  Cairj 
the  incision  thronph  the  fascia  and  allo\v  the  wonnd  edpes  to  retract.  £xpo6e 
the  femoral  ves'^ols  and  divide  l>etween  double  li^atiiros.  Block  the  anterior 
cniral  nene  \vith  novocain.     Divide  the  sartorius,   rectiis,  iliopsoas^   tenaor 
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fascia  femoris,  and  thc  remaining  muscles  on  the  anterior  and  exterior  aspect 
of  the  thigh.  Flex,  rotate  inward,  and  adduct.  Divide  the  insertion  of  the 
gluteus  ma:iimus,  inerease  the  adduction,  and  divide  the  muscles  attached  to 
the  great  trochanter.  Divide  the  muscles  of  the  inner  flap  to  the  bone,  adduct, 
and  rotate  outward;  expose  the  lesser  trochanter  and  detach  the  iliopsoas. 
Divide  the  cotyloid  ligamenfand  enter  the  joint  from  the  front.  Depress  the 
limb  and  twist  the  head  out.  Block  the  sciatic  nerve  with  novocain  and  com- 
plete  the  disarticulation  by  severing  the  remaining  posterior  structures.  The 
cicatrix  falls  to  the  outer  side  away  from  the  genital  region. 

After-treatment. — In  ali  amputations  of  the  hip  large  dressings  are  applied 
and  fixed  in  position  with  adhesive  straps  and  dextrin  bandages.  As  soon  as 
the  wounds  are  healed,  Hirsch's  exerci8es  are  begun. 

DrrEBUJOABDOBIINAI.   AMPUTATION    (JABOULAT) 

Historj. — Billroth  performed  the  operation  in  1889,  the  patient  died 
shortlj  after,  and  the  čase  was  not  published  (Klapp).  Jaboulay  performed 
and  described  this  operation  in  1894.  Other  pioneers  in  the  work  were  Girard, 
Cacciopoli,  SalistschefP,  and  Kocher,  in  Europe,  and  Keen  and  Freeman,  in 
America. 

Indications. — This  operation  has  been  performed  for  malignant  growths  of 
the  pelvic  bones^  sarcomata  of  the  femur  with  secondary  deposits  in  the  pelvis, 
and  in  a  few  instances  for  extensive  tuberculous  disease  of  the  hip.  It  is  very 
qTiestionable  whether  such  a  formidable  operation  should  ever  be  employed  for 
the  latter  condition.  If  practicable,  a  partial  resection  of  the  pelvis,  or  ampu- 
tation  of  the  pelvis  with  retention  of  the  posterior  portion  of  the  ilium  (Free- 
man's  operation)  (Fig.  139),  should  be  preferred  to  the  formal  interilio-ab- 
dominal  amputation.  By  retaining  the  posterior  ilium  the  operation  is  short- 
ened  and  the  difficulty  of  separating  the  sacro-iliac  joint  is  avoided.  Keen 
(Fig.  140)  calls  attention  to  the  fact  that  by  saving  the  descending  ramus 
of  the  pubes,  and  the  ascending  ramus  of  the  ischium,  the  bleeding  that 
would  come  with  the  separation  of  the  root  of  the  penis  is  avoided.  Ax- 
hausen  suggests  the  closure  of  the  pelvic  rim  by  the  osteoplastic  procedure 
(Fig.  141). 

Besnlts  of  Operation.  — The  immediate  and  remote  results  of  this  operation 
are  discouraging.  Recurrences  are  very  common,  the  primary  mortality  rang- 
ing  from  70  to  75  per  cent.  The  greatest  dangers  are  from  ahock  and  hemor- 
rhage.  Ransohoif  (1909)  reports  34  cases  of  interilio-abdominal  amputation 
with  a  mortality  of  68  per  cent. 

While  having  no  personal  experience  with  the  operation,  work  on  the 
cadaver  has  led  us  to  beliove  that  the  Kocher  method  is  based  on  sound  prin- 
ciples.  Shock  and  honiorrhage  can  be  reduce<l  by  emplovin^r  Kocher's  tcch- 
nic,  Momburg'8  constrictor,  and  Lvnn-Thouias'  forceps-tournujuet.  The  fol- 
lowing  is  Kocher's  description: 
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Tcchaic*— **The  median  basilie  vein  is  e3tposed  and  everything  is  prepared  for 

intraveeous   injcction.     The   patieut   ia   ptaccd   on   a    well   warmed  operet  ing   table, 
and  an  enema  of  tea  and  brandy  is  adminiatered,     An  incision  is  made  parallel  to 

Pouptirl^s  ligflment  exactly  similar  to  that  used  in  ligatoire  of  the 

coinmon  iliat*  arteTy  (I  in  Fig.  137).     (Thiis  niight  be  effected 

undor  loeal  aiiosthesia.)     The  fascia  is  dividefl  in  tlie  form  of  an 

iing-ukr  flap,  the  moscles  are  sefarated  in  the  direetion  of  tlieir 

fibers,  tlie  faseia  of  the  transversalis  is  raised  along  with  the  peri- 

toneum,  and  the  iiiternal  iliac  fossa  and  the  coromon  iliac  artery 

uro  e-X|KJseiL    The  artery  is  teniporarily  eontroUed  with  a  sui table 

(•f»niprc8Sor  or  ciamp   (Ilalsted),  and  af- 

tvT  tlie  vein  hm  lie^^n  omptied  by  elevating 

the  limb»  it  is  also  elamped,     We  regard 

tempo raiy    elosure    of    the    vessels    as    a 

iieeessarj  preeaution   a  g  a  i  n  s  t   collapse 

frurii  aeute  anenna.    The  inner  Burface  of 

the   pelvis  is  now  carefully  investigated, 

the  limita  of  the  tmnor  are  defined,  and 

the  proposed  lines  of  aection  of  the  pelvis 

are  deterniined, 

"The  dorsal  aspect  of  the  innominate 

lx>ne  is  then  similarly  examined,     This  is 

most  8atisfactorily  effccted  through  an  in* 

r*ision  in  the  snmc  direction  as  that  for 

Jigature  of  the  gluteal  artery  (2  in  Fig. 

18Š),  only  considerubly  longer  and  more 

like  the  one  we  reeonimend  for  posterior 

escision  of  the  hip  at  the  upper  border  of 

the  (;:hiteii8  niaximu8.     The  great  aacro- 

sfiatie  noteh  is  thus  exposed,  and  the  line 

at  whieh  the  bone  is  to  be  divided  is  de- 

finetL    After  its  fihers  ha  ve  lM?en  split,  the 

gluteus  maximu!=i  eaii  be  drawn  dovvnward 

witli    a    hi.mk    without    any    appreciable 

blei-^ding;  and  the  bone  is  exposed  at  the 

upper   border    of    the    great    saerosciatic 

notdi,  where  it  is  to  be  divided,  or,  alter- 

natively»  the  ]ower  end  of  tbe  saeroiliac 

BjnehoiidrosiB  is  expose<i.     The  tendon  of 

the  pyriformis  is  next  eut  aerosa  and  the 
tmnks  of  the  great  and  small  sciatic  iierves  are  expo8ed  and 
divided  in  the  lower  part  of  the  great  saerosciatic  notch. 
The  shoek  incurred  by  division  of  the  great  sciatic  nerve 
may  be  avoided  by  an  injection  of  novocain.  \Vith  a  ham- 
mer  and  ehist*!,  the  hmc  of  the  isehial  spine  is  tben  cnt 
through  to  the  on  ter  si  de  of  the  internal  pndic  artery  and 
nerve,  and  the  inner  aspeet  of  tbe  gemelli  and  the  obturator 
intemua  followed  downward  to  the  saerosejatie  ligament, 
the  descending  ramus  of  the  iaehium  being  tlien  ehiseled 
through  into  the  fonnnen  ovale  above  the  attachment  of  the  ligament  to  the 
isfhinni  and  the  tuberositj;  in  this  way  tbe  tuber  isfhii  is  only  held  hy  the  ligament 
and   the   innseles  of   the   perinemn.     The  antcrior  and   posterior   ineisions   are 


Fio,     137,— I  NT En- 

1  L  I  o    -     ABDUMINAL 
D  ISA  RTI  CULA  T  1  O  N. 

Aritericjr   view. 
(Kaclier.) 


Fio,  138,— Ikteriuo- 
Abdominal  DiSAsn* 
cuLATioN.  Posterior 
view.   (Kocber.) 


L0WE1J    EXTREiIITY 


369 


joLned,  aS  8hown  in  Fig.  138,  No,  3.  Cnishinpr  forceps  are  pushed  imderneatli  the 
irluteus  mediiis  and  minimus  m  the  proposed  line  of  section  of  t|ie  ilium,  and  the 
tnuscles  are  then  divided  between  two  elamps,  the  .application  of  the  damp  bejng 
preferable  to  divieion  of  the  muscles  at  their  attachment  to  the  bone.  A  finger  is 
iiow  ins<?rtf*d  int^  the  anterior  ineision  (Fig,  137,  No,  1),  two  pairs  of  chimp  forceps 
being  intmduced  olong  it,  and  the  abdominal  museles  are  clamped  ju?t  above  the 
crest  of  the  ilium.  Thej  are  then  divided  hetwGen  the  forc^ps  as  far  as  tbe  line  of 
eection  of  the  crest  poBteriorlj.  The  iliopsoas  ia  next  dealt  with.  The  externa]  iliac 
vessels,  together  with  the  ilio-inguinal  and  genitocrural  nerves,  are  raised  and  re- 


IFlo*  139, — Line  op  Section  in  Fk^bman*8  Cajsh 
or  Amputation  of  the  Pelvib. 


Fio,  140»— Line  of  Section  in  Keen*s  Čase  op 
Amputatiun  of  the  Pelvib, 


traeted;  but  the  nerves  which  descend  at  the  Bide  of  the  psoaa  and  iliaeus^  namelyp 
tbe  anterior  crural  and  the  external  cutaneua,  are  divided-  The  iliopsoas  is  cut 
acrosfl  betweeii  two  foreeps  and  the  bone  is  divided  with  a  ehi^el,  bone  forcepa,  or 
Oigli  9aw,  from  the  aaerofteiatie  notch  upward  along  the  selected  line.  The  anterior 
portion  of  the  flap  ineision  (Fig.  137,  No.  4)  is  now  carried  verticallj  dnwnwuTd  on 
the  anterior  anrfaee  of  the  nddnetora,  tbua  expoaing  the  horizontal  and  deecending 
ramuB  of  the  pubis,  with  the  fcnioral  veasela  lying  externally.  The  ktter  are  ligated 
above  the  origin  of  the  prufunda  so  that  the  internal  eirenniflex  veasela  may  be  re- 
tained  in  the  flap,  Tbe  piibis  is  next  divided  with  a  ebisel  or  bone  forcepa  as  8hown 
in  Fig*  139  or  Fig,  140  (Keen),  sepaniting  the  attaehment  of  the  internal  and  e^ternal 
obturator  mnscles  froni  the  f o  ramen  ovale.  The  obtnrator  ex  temna  is  then  eut  across. 
The  innominate  bone  ean  now  be  drawn  downward  and  outward,  being  only  held  by 
the  levator  ani.  Tbe  pelvie  faseia  and  penositenm  are  divided  at  the  entrance  to  the 
true  pel  v  is  as  far  as  the  horizontal  ram  o  s  of  the  pubia,  preserv^ing  the  obturator  vea- 
ftols  and  nerve  and  fttrip  of  faseia  by  whieh  the  b^vator  ani  and  eoecygeii8  are  attache<L 
Finali^,    the   skin    incisions   are   complet*^!,   tlie   a«l«liii*tc»rs    and    the   hamstrings   are 


4 


i 


370 


AMPUTATIONS 


divided  at  their  origrin  from  the  tuber  ischii,  and  the  vessels  are  tied  seriatiiiL  The 
forceps,  which  stili  grasp  the  muscles,  are  now  removed  one  at  a  tirne,  and  the  vesseb 
are  tied. 

'^Aftcr  transfusion,  the  temporary  elamp  on  the  common  iliac  arterj  is  remoTed 


Fio.  141. — Bone  Plastic  to  Closb  thb  Pblvic  Ruc  in  Intbriuo-abdominal  DiSAsncuLATioir. 

(Axhau8en.) 

and  any  branehes  of  the  obturator,  eircumflex,  gluteal  and  sciatic  arteries  which  may 
stili  be  bleeding,  are  immediately  secured.  Our  incision  corrcsponds  in  the  main 
with  that  of  Savariaud  and  Keen." 
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CHAPTER   VII 

DISEASES    OF   THE   JOINTS   AND    BONES 
Clarence  a.  McWilliams 

DISEASES  OF  THE  JOINTS 

ACfUTE  N0K-IMFE0n0U8  STK0V1TJL8 

Acute  8ynoviti8  of  non-infectious  origin,  such  as  that  caused  by  trauma, 
should  be  treated  by  absolute  rest.  The  limb  should  be  placed  on  a  splint  in 
the  position  which  will  be  most  nseful  should  adhesions  form.  Pressure,  at 
first  slight  and  never  sufficient  to  cause  pain,  should  be  applied  by  means  of 
smooth  tums  of  a  rubber  bandage,  being  gradually  increased  day  by  day.  The 
object  of  this  pressure  is  to  limit  the  amount  of  efPusion  and  to  conduce  to  its 
more  rapid  absorption.  An  iee  bag  should,  intermittently,  an  hour  at  a  time, 
be  placed  over  the  rubber  bandage.  As  soon  as  the  fluid  is  gone,  massage  and 
passive  motions  are  in  order.  The  fluid  may  persist  and  go  on  to  the  chronio 
foruL 

ACfUTE   INTEOnOUS  ABTHBITI8 

To  treat  this  properly  and  effieaeiously  of ten  requires  great  insight  and  skill. 
The  chief  infecting  agents  are  the  ordinary  pus  cocci,  the  gonococcus,  the 
tvphoid  bacillus,  the  pneumococcus,  and  the  meningococcus. 

The  success  of  treatment  most  often  depends  upon  the  recognition  of  the 
underlying  cause,  and  it  should  not  be  forgotten  that  most  frequently  arthritis, 
both  acute  and  chronic,  is  only  a  symptom  of  a  disease  whose  real  nidus  is  in 
some  distant  part  of  the  body.  A  urethritis,  or  other  genito-urinary  infection, 
Buppurating  antral,  ethmoidal,  frontal,  or  mastoid  cells,  gastro-intestinal  sepsis, 
diseased  tonsils  and  adenoids  should  not  be  overlooked  in  eliciting  the  etiology, 
and  these  will  require  appropriate  treatment  before  the  arthritis  can  be  cured. 
Frequent  causes  of  arthritis  are  carious  stumps  of  teeth,  decay  beneath  an  ap- 
parently  good  filling,  and  very  f requently  pyorrhea  alveolaris.  In  obscure  cases 
it  will  be  best  to  get  a  rontgenogram  of  the  teeth,  which  may  make  evident  a 
pus  cavity,  or  cavities,  at  the  roots  of  the  teeth,  with  or  without  necrosis  of  tke 

375 


370  DISEASES    OF   THE    JOINTS    AND    BOIfl^ES  \ 

alveolar  procesa.  Swelliiig  of  joints  vvith  higli  temperature  maj  be  dne  to  a  ccm- 
dition  a£  anaphylaxis  caused  by  an  injection  of  serom.  A  similar  condition 
may  occur  in  dvseiiterj,  and  it  is  common  in  pvemiu  and  septicemia*  It  at 
times,  aa  mentione<lj  foIlows  tbe  aciite  infeetious  diseascs,  siieh  as  scarlatina, 
measleft,  and  9niall-pox.  It  follows  pmictured  woinid8,  eompoiind  dislocations, 
and  fractures  (see  Wound9  of  Joints)* 

If  it  l>e  posftible  to  obtain  an  or^aniani  from  tlie  original  focna  of  infection,  a 
vaccine  should  be  made  from  tbis  and  administered  to  tlie  patieiit  at  appn> 
priate  inten^als  and  dosage.  Agpiratioii  of  the  atfected  joint  is  a  most  valu* 
able  help  in  tbe  diagnosis  wben  tbe  surgeon  is  in  donbt.  Pus  cocci  and 
pncumueoeei  may  often  b€  demonstrated,  more  rarely  gOBOCOCci,  typboid  bacilli, 
and  raeniogocooci, 

TTFHom  Ahthbitis 

The  hip  is  the  joint  most  frequently  aflFected.  Rest  and  protection  by 
splints  should  be  used.  To  prevcnt  the  freqnent  dislocation,  the  attitiide  of 
flexion  and  addnetion  shoukl  be  avoided  by  applving  extenaion  to  the  lower  ex* 
tremitv.  Aspiration  of  the  flnid  should  be  emplojed  and  the  8ub&equent  injec- 
tion of  half  an  ounce  of  a  2  per  cent.  fonnalin  in  gljcerin  soliition  ia  advised. 
If  a  pus  infection  be  added,  tbe  Drdinary  treatment  of  a  suppurating  joint 
mu&t  be  emplojed. 

GoNORRirEAii  Artiikitis 

This  is  commonest  in  the  kuee,  but  the  tarsal  and  earpal  joints,  ankle,  and 
hip  are  also  fre(]uent]y  aflFeeted,  and  any  joint  in  tbe  hod  v  mav  be  attacked, 
or  it  maj  occur  in  several  joints  Bimuhaneoualj.  The  urethritis  bas  usuallj 
passed  into  tbe  chronic  stage  and  through  tbe  uretbroseope  one  sees  congested 
patches  in  the  uretbra. 

The  treatment  consists,  first^  in  local  appHeations  to  the  patehes  in  the 
iirethra.  Internal  remedies  such  as  oil  of  eandal*\vood  and  copaiba  givc  little 
benefit.  [In  tbese  cases  I  ha  ve  found  sandal-^-ood  oil  of  great  benefit 
IJ.  Santal  Jlidi,  M.  10  everj  4  hours. — ^Editok.]  Autogenous  vaccines  and 
antigonococcns  se  ni  m  shonld  also  be  empbived,  The  diet  aliould  be  light  and 
no  stimulants  allowed.  Absolnte  rest  should  be  ordered  and  tbe  patient  piit  to 
bed.  The  joint  should  be  enveloped  in  cotton-wool,  which  is  firmlv  bandaged 
so  as  to  exert  as  mnch  even  pressure  as  ean  be  borne  without  pain,  and  a  li^i 
phister  splint  applied  to  immobilize  tbe  joint.  An  iee  bag  will  relieve  the  pain 
and  teuderness.  Coimter-irritation  is  often  of  value,  and  in  mild  cases  tincture 
of  iodin  mav  be  painted  over  the  joint  until  the  skin  becomes  aore.  In  severe 
cases  bliaters  maj  be  applied.  When  the  pain  disappears  an  elastic  bandag© 
maj  be  applied  over  the  cotton-wool  and  the  pressure  graduallj  increased.  If 
recoverj  is  slowj  Bier's  hvperemic  treatment  mav  be  used  to  advantage.  As 
soon  as  the  pam  and  tenderness  have  disappearedj  massage,  hot-air  baths,  ap-  ■ 
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pUcations  of  superheated  air,  and  active  iiDil  passive  motiona  sbould  bc  em- 
ploved-  At  the  begiiiiiiiig  niassage  should  be  giveii  once  a  day  for  about  a 
quarter  of  an  hour.  After  a  few  davs  it  mav  be  practiced  twice  a  dav,  tbe 
pre^ure  lieing  maintaiiicd  ^^f!twpfTl  tbe  poriuds  of  niassage,  Extensive  effiisiona 
should  be  renioved  by  repeated  a,spiratioiis,  aiiice  otherwise  tlie  ligaments  may 
be  stTctelied  and  a  loose  joint  result*  Tbe  joint  mav  be  washed  out,  fo!lowing 
aapiratiotiB,  by  eitlier  a  3  per  cent.  Bohition  of  carbolic  aci^l  or  a  1  per  cent 
watery  aublimate  sohition,  or  a  2  jM^r  eeiit.  formalin  in  i^Iveerin  solntion*  Should 
suppuration  occur,  drainage  of  the  joint  should  bc  niade.  In  persistent  eases 
drainage  of  the  seminal  vesiclea  (see  Chronic  Goiiorrheal  Artbritis)  maj  be 
invaluable. 


wi 
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LETrKOEKHEAL    AbTIIBITIS 

This  inay  oocur  in  woraen  sufFering  from  leukorrbea^  and  is  undistinguisb- 
able  clinically  froiji  artliritis  dne  to  gonorrbea.  The  caiise  should  be  ascer- 
tained  and  the  loi^al  eonditirtn  eiirefullv  treated,  npon  wbieb  tbe  joint  svTuptomg 
will  rapidiy  subaido,  Li>eal  treatnient  as  for  gonorrbeal  arthritis  should  be 
opted. 

PneITMOCOCOAL    ARTnBITIS 


The  true  nature  of  the  infeeting  organ ism  is  easily  ascertained  in  smeara  of 
the  pu8,  or  from  a  cnltiire  of  tbe  joint  flnid.  Varcinea  from  tbese  should  be 
given.  In  niild  c^^es  immobilization  of  tbe  joint  with  aapiration  and  wa9hing 
outt  niay  anifiee,  and  nnmorons  cases  recover  with  eomplete  rcatoration  of 
function.  If  the  joint  hv  full  of  pns  and  the  eonatitutional  svmptoma  severe, 
the  sooner  tlie  joint  is  drainerl  tbe  better  for  tbe  snbsoqnont  reatoration  of  fxinc- 
tion.  Bulkley  (3)  analyze9  172  caaes,  aniong  wbicb  tbe  mortality  waa  50  per 
cent. 

PuTirCTURE,    ASPIRATION,    AI^D    InJECTIOH    OF    InDIVIBUAL    JoINTS 

The  preparation  of  the  patient,  surgeon,  aaaistanta,  and  apparatns  muat  be 
as  carefni  as  for  an  arthrotomv. 

Hip  Joint. — A  trocar  and  eannnla  are  emplovedj  2%   to  SVj   incbes  in 

lengtb,     Tbe  tbigh  shonld  1m>  in  ad«lnrtinn  and  sligbt  internal  rotation,     The 

trocar  is  introtluced  inimediately  above  tbe  tip  of  the  troebanter  majorj  midway 

betwf^n  i  ta  anterior  and  postori  or  bordei*8,  and  is  held  at  rigbt  angles  to  tbe  axi8 

of  tbe  fennin     At  the  point  of  injin^ion  insert  a  bvjiodcrmic  needle  and  inject 

iinder  the  skin  a  few  drops  of  a  4  per  cent.  novoeain  aointion.     Tbe  trocar  18 

inserted  nntil  its  polnt  strikos  tbe  bead  of  tbe  femiir,  or  the  neck  near  the  bead, 

The  limb  is  then  stronglv  adilucted,  wben  tbe  instniment  is  pnshed  npvvard  and 

inward  nntil  tbe  point  eonies  to  !ie  between  tbe  head  of  the  femnr  and  the  rim 

of  the  aeetabulum,     The  oannnla  is  withdra\vn  and  tbe  instrument  atill  further 

inserted  into  the  joint,  ali  tbe  fluid  is  allowed  to  cseape,  and,  if  no  washing  out 
2.'5A 
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or  injection  of  tlie  joint  is  to  be  practieed,  tlic  instruiiient  is  withdrawii,  a  ^ 
sterile  dressing  applicd,  and  a  bandage  put  on  wbieh  will  exert  pr^ssure  on  ihe 
joint  The  joint  mav  bc  \vashed  out  %vith  sterile  salt  sohition*  This  is  done 
witli  an  irrigator  or  a  eoninioii  sterile  gla.ss  svringo  attached  to  tbe  caauula  by 
sterile  riibber  tnbing.  llanv  follow  tbe  bivage  in  cases  of  more  mi  I  d  sepsis  by 
injecting  a  5  per  cent.  Bolntion  of  carbolie  aeid,  or  a  2  per  cent.  soliition  of 
formalin  in  glvcerin  (24  liours  old),  or  of  a  1  to  4,000  snbliniate  sohi- 
tion.  Wben  tubereulosis  ia  preaeiit  one  mav  inject  a  sterile  enmlsion  of  iodo- 
form  in  gljcerin  (iodoform  10  per  cent.,  formalin  2  per  cent,,  gljcerin  q.  s.,  ■ 
Murphy). 

FBOM  RUNGNER*S  POIKT. — The  aspiration  mav  Ive  made  from  in  front  at 
the  median  edge  of  tbe  sartorius  on  a  line  whieb  joins  tbe  plače  where  one  can 
compress  tbe  femoral  arterv  against  tbe  piibic  lione  and  the  tip  of  the  trfX'banter 
major.  One  bxys  tbe  iiidex  finger  of  tbe  left  hand  iipon  the  vessek  to  avoid 
injuring  tbem,  and  directs  tbe  trocar  antero-posteriorlv  into  the  depths,  where, 
witb  great  certaintv?  particularlj  in  joint  effiisions,  he  comes  iipon  the  capsule 
at  tbe  upper  edge  of  tbe  femoral  neck. 

Knee. — At  a  puint  just  above  and  extemal  to  the  patella  inj<?ct  a  few  drops 
of  a  4  per  cent.  novocain  solution.  Pnnctnre  the  skin  in  this  area  with  a  knife, 
and  through  this  puuctnre  pass  a  trocar  and  canniibi  down  and  in  iiiitil  the 
point  is  made  to  toucb  tbe  articnlar  snrface  of  the  patella.  Tbia  indicates 
that  tbe  needle  has  entered  tbe  joint,  Withdraw  the  cannnla  and  alIow  the 
fliiid  to  escape.  Wa8hing  of  the  joint  and  injection  mav  fn11ow  (see  imder 
Hip), 

Ankle. — ^The  bnlging  canaed  by  fiuid  eflFused  into  this  joint  is  first  noticed 
in  front  of  tbe  malleoli  on  eitber  side  of  the  extensor  tendons.  As  tbe  position 
of  the  joint  does  not  affect  its  capaeitv  tmd  the  flexor  an<l  cKtensor  miiseles  alx)nt  h 
eqiial  eaeb  other  in  power,  the  foot  does  not  assnjne  anv  charaeteristic  position^ 
■when  the  ankle  is  inflamed,  The  bnlging  in  front  of  the  external  malleolus  is 
the  best  point  to  puneture,  aspirate,  wash  ont,  or  inject  the  joint.  (For 
eolntions,  see  nnder  ITip.) 

Elbow. — Pnnctnre  of  the  elbow  is  made  as  follows;    Palpate  the  position  of  J 
tbe  head  of  tbe  radins  and  jiist  above  tbe  radial  bead,  on  tbe  outer  side  of  thfi 
orm,  introduce  a  trocar  and  cannnla  at  rigbt  anglea  to  tbe  long  axi8  of  tbe  ex* 
tremitv, 

Wri8t  — This  joint  maj  be  pnnctnred  on  the  posterior  aspect,  either  to  the 
onter  or  inncr  aspect  of  the  ext-ensor  tendons,  wbere  tbe  effnsion  causos  bnlging 
of  tbe  capsule. 

AcUTE    SUPPITRATTVE   AhTIFRITIS  ^ 

Snppuration  in  a  joint  caused  by  ordinarj  pus  cocci  ia  one  of  the  severest 
accidents  which  can  happen  to  a  patient,  and  the  snrgeon  shonld  take  ali  pre- 
cautions  in  ojierating  in  t!io  vieinitv  of  joints  that  no  infcrtion  is  introdnced  into 
the  joint  cavit}%  and  ali  joint  operations  tben^selves  shonld  be  carried  out  with 
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even  more  vigorous  ascpaisj  if  possible,  than  iisual,  since  joints  resist  iiifection 
Ycry  poorlj.  Tiiberciiloiis  joints  shoiild  never  be  opened  for  drainage  on]y, 
tinless  thev  be  aecondarilj  acutelv  iufected  witli  ordinarj  pus  cocoi*  Conserva- 
tive  treatment  is  permissible  in  cases  where  aspiration  rcveals  thc  presence  o£  a 
few  pus  corpiiacles  in  a  joint  and  the  eonstitiitional  Hvinptoms  are  not  severe, 
partieularlv  if  the  aspirated  flnid  does  not  show  streptococci.  Vac^^iiics  should 
be  made  at  oiice  froni  the  organism  obtained  in  the  aspirated  fluid  and  adminis- 
tered.  The  joint  shonld  be  imniobilized  \vith  an  appropriate  splint,  and  shonld 
be  aspirated  everj  two  or  thrce  davs;  this  slioiild  be  followed  by  washing  the 
joiiit  otit  with  sterile  aalt  sointion,  folliiwed  by  tlie  injection  of  half  an  onnce  to 
an  oimce  of  a  2  per  cent,  fomialin  and  glvcerin  solution.  If  the  infeetion  ia 
in  a  joint  in  the  lower  extremity,  the  comfort  of  the  patient  \vill  be  increased  by 
a  Buck^s  extension.  Dailv  bakings  or  the  applieation  of  superbeated  air, 
combined  with  Bier*s  hy perem iu,  %viil  help  to  alUvv  the  injlammation.  An  ice 
bag  or  hot  fonientationa  raav  also  be  used.  If  the  s,>inptoms  grow  worse,  or  if 
irom  the  start  thev  are  severoj  and,  if  aspiration  rcvcal  streptococci  or  even 
staphvloeocei,  then  no  tirne  shonld  be  lost  in  opening  and  draining  the  joint  by 
free  incisions  and  inserting  tliroiigh-and-through  drainagc  tiibes.  Following 
thede  incisionB  the  best  methods  of  treatment  are  continuous  irrigation  or  the 
continuons  water-batli,  preferablv  the  fonner. 

Continaous  Irrifation, — Tn  carrving  this  oiit  the  limb  should  be  placed  iipon 
some  sort  of  spHnt-  One  of  the  most  useful  ia  that  composed  of  wire  netting  or 
pcrforated  zine,  en  t  to  shape  and  monlded  bo  as  to  fit  the  limb  accnratelv.  The 
gkin  around  the  \vound  ahould  be  snieared  \vith  Bterilo  vaselin  and  niackintoshea 
shonld  be  arranged  around  the  extremity,  so  that  the  fluid  is  conducted  into 
some  auitable  receptaele,  The  nozzle  of  the  irrigator  shonld  then  be  connected 
with  the  highest  drainage  tube.  The  fluid  should  Ije  salt  sohition  or  tincture  of 
iodin  (a  dram  to  thc  pint)  at  the  body  temperature,  allo\ved  to  triekic  slowly 
through  the  hdve*  The  nozzle  should  he  attached  to  the  various  drainage  tubes 
in  sueeeftsinn  so  as  to  flush  tmt  the  wlioIe  joint. 

The  Continuous  Water-bdth.— When  irrigation  cannot  be  practieed,  the  limb 
Bhould  he  immersed  in  a  water-bath  niglit  and  day^  ali  dressings  being  removed. 
The  flnid  should  be  elianged  frequently. 

Drainage  of  Joints drajnagk  of  the  htr — Snppuration    in    the    hip 

joint  is  most  freqnently  due  to  acnte  cpiphvsitis  of  the  uppor  end  of  the  femur. 
An  anterior  and  a  posterior  ineision  shonld  be  made  to  providc  for  drainagc. 
The  anterior  ineision  is  made  first  and  begins  1  ineh  below  and  VI;  ii^^h  interual 
to  the  anterior  superior  apine,  and  is  earried  downward  and  inward  for  3  or  4 
inehes.  It  is  deepene<l  nntil  the  inner  border  of  the  sartorius  is  expoaed,  which 
is  retraeted  oulirard,  The  tendon  of  tlie  reetns  femoris  then  eomes  into  view 
and  is  Iikewise  retraeted  outimrd.  Beneath  is  the  psoas  iliacns  niusele,  \vhic!i 
19  retraeted  inivard,  This  exposes  the  joint  capsule,  whieh  is  split  transversely 
over  tl*e  liead  and  neek.  In  everv  čase  rounter-openings  fm*  better  dniinage 
should  bo  made  tbrongh  the  posterior  part  of  the  joint.     A  long,  stout  pair  of 
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dressiiig  forcepa  sbould  be  piished  from  the  anterior  opening  in  the  capsiile 
through  the  posterior  part  of  the  capsule,  and  made  to  project  in  the  buttock,  ai 
close  as  poaaible  to  the  trochanter,  The  ends  of  the  foreeps  are  ciit  do\vn  upon 
behind  and  are  piished  throngh  the  opening.  They  are  then  expanded  so  as  to 
enlarge  the  opening,  and  thev  next  grasp  the  end  of  a  drainage  tube,  with  holes 
for  drainage  eut  in  the  side,  \vhieh  is  pniled  throngh  the  joint,  First,  however, 
earefnl  inspection  of  the  bead  and  neck  shoiihi  he  nia<le  to  deternjine  whether 
the  anppiiration  be  dne  to  acnte  epiphvsitis.  If  this  be  foniid  to  be  tbe  cause, 
the  best  plan  is  to  remove  the  bead  and  neck  of  tbe  feinur.  IinmeJiatelv  npon 
removiag  the  head*  the  eut  end  of  the  n€xjk  sbould  be  s\vabbed  %vith  nndihited 
eai^bolic  acid,  wbich  foniiž  an  albuminate,  wbicb  seals  up  tbe  eut  snrface  and 
belpB  to  form  a  barrier  to  prevent  osteomjelitis.  In  some  casea  necrosis  of  the 
eut  aurface  will  take  place^  and  in  tkree  or  four  nioiiths  after  separation  haa 
ocenrred  it  win  be  necessarv  to  remove  tbe  neerosed  fragment  or  fragments.  A 
eeeond  drainage  tube  sbould  be  inaerted  into  the  joint  in  frontj  and  the  joint 
tborougblj  washed  out.  Sterile  dressings  shniihi  be  applied  and  tbe  bip  put  xip 
in  abduction  with  a  Buck's  extension  on  tbe  extreinity  to  prevent  the  flexed 
position  being  asgumed.  To  prevent  rotation  a  transverse  splint  sbould  be 
fastened  behind  tbe  knee  joint  with  plaster-of-Paris. 

THE  ACETABULUM  mav  become  affeeted  witb  osteonivelitis.  Tbis  will  re- 
qnire  romoval  of  the  heud  to  effect  propcr  aceess,  after  whidi  tiie  walls  of  the 
acetabuhim  ahould  be  gouged  out  to  renio\'e  diseased  bone,  Tbe  wbole  tbickness 
of  the  bottom  of  the  acetabulum  sbould  be  removed  so  that  no  puddle  of  pus  ean 
remain  undrained  in  this  localitv,  Frequeut  exaniination  by  rectmn  sbould  bo 
made  to  determine  any  pelvic  collection  of  pus,  Such  a  collection  ahould  be 
drained  through  an  incision  made  at  tbe  inner  side  of  the  tnberositv  of  the 
ischium.  If  pus  be  found  in  the  iliac  fossa;  an  ineision  sbould  he  made  just  in- 
ternal  to  the  anterior  superior  spine,  eare  being  taken  to  pusb  up  tbe  peritoneum 
so  as  to  avoid  opening  tbe  peritoneal  cavitj. 

The  joint  will  most  certainlv  bceome  ankvlosed,  benee  it  ahould  be  kept  in 
tbe  abducted  poaition*  Later  will  rouie  the  deeision  as  to  tbe  advisability  of  a 
MurphVs  arthroplastj  to  obtain  motion. 

DBAINAGE  OF  THE  KNEE. — A.    A.NTEROLATKKAL  IkctBIONS, — FoP  eXplora- 

tion  or  to  remove  serum  or  blood  from  tbe  joint  one  ineision  in  front  will 
suffice,  The  ineision  is  vertical^  one  finger'a  breadtb  ext€mal  to  tbe  patella.  It 
may  be  small  in  some  instance^,  but  if  pus  be  presen  t,  longer  ineision  s  will  be 
necessarj,  extending  upward  above  tbe  patella  1  V^  in,  or  more,  so  as  to  drain  the 
pouch  abo%^e,  and  downward  to  tbe  upper  border  of  tbe  tibia.  A  second  ineision 
on  tbe  outer  side  sbould  be  made  likewi8e.  If  drainage  is  requireil,  insert  a 
tube  just  inside  the  svnovial  mendu-ane  on  either  side  just  above  the  patella.  It 
maj  be  necessarv  alao  to  provide  posterior  drainage  on  one  or  both  sides.  In 
this  ease  counter  openings  niav  be  made  at  tbe  original  operation  or  later  on  sm 
oeeasion  mav  ref]uire.  Tliev  are  made  a^^  tnll(tws:  Pa.ss  a  sbort  dressing  foreeps 
Ihrough  the  exterDal  anterior  ineision  and  witb  it  raise  np  tbe  soft  parts  on  the 
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oiiter  side,  just  anterior  to  tlie  Imiiistriiiirš^,  tluis  avoiding  tbe  extcriial  popliteal 
ner\'e ;  oii  the  imier  eide  it  mav  go  betvveen  tbe  teiidotis.  Cut  do\vii  with  a  knife 
upon  the  forceps,  wluch  are  pushed  tbrouirh  and  opened,  The  forceps  then  seize 
a  draiiiage  tube  and  dravv  it  iiitn  tbe  joiiit, 

A  more  ratioiiul  nietbud  nf  draiuing  tbe  joiut  is  to  make  posterior 
incisions  at  the  primarv  operation,  tbus  giving  the  best  metbod  of  draining 
the  joiiit» 

B,  PosTKRiDu  Dkak\a(!K. — O n  tki'  Oufer  Side,S\ighi\y  flex  tlie  knee 
and  locate  the  biceps  teodon,  make  an  iueisiou  throiigh  the  skin  and  fascia  21  -j 
in-  loiig  in  front  of  and  parallel  to  tbe  tcndon.  Retract  tbe  biceps  tendon  back- 
\vard  and  expose  the  posterior  ,border  of  tbe  external  eondvle  of  the  fcmnn 
Open  tbe  eapsiile  a  ud  eniarge  tbe  open  ing,  as  niav  be  desired. 

On  the  Inner  Side, — Kxtend  tbe  knec  and  riex  the  thigh  on  the  pelvia.  Thia 
allo\vs  one  to  see  and  palpate  a  longitmlinal  groove  beside  and  bebind  the  in- 
ternal  eondvle.  Tlie  inner  border  of  tbe  groove  is  fonned  hx  the  graeilis  and 
the  onter  Ijorder  by  the  semitendinosns.  Make  a  longitndinal  incisiou  throiigh 
the  skin  antl  faacia  in  tbe  above  groove,  with  the  middle  of  the  ineision  opposite 
the  line  of  the  knee  joint.  Expose  the  Siirtorins  and,  half  hidden  by  it,  tbe 
graeilis.  To  the  onter  side  of  tbese  tendons  note  the  narrow  tendon  of  the  semi- 
teiidinosus  and,  more  deeplv  situated,  the  large  serai-membranosiis  tendon.  Re- 
traet  tbeae  tendons  haekward  and  open  the  joint  on  tbe  posterior  border  of  the 
internal  eondvle  of  the  femnr  h  v  an  ineision  retiebing  froni  tbe  border  of  tlie 
meniscus  to  the  npper  end  of  the  eapsnie.  The  serons  bnrsa  iinder  the  semi- 
membranosns  is  felt  by  tbe  finger  and  opened.  To  avoid  drainage  tnbea  it  bas 
bcen  suggested  that  the  svnovial  membrane  he  stitebed  to  tbe  skin  by  eatgiit 
siitures.  It  would  seem  wise,  however,  in  severe  infections  to  insert  a  drainage 
tube  just  inside  the  svnovia  to  keep  tlie  edges  of  the  ineision  open. 

C  ur  ved  lurimon  irilh  Rrjlv.vlan  of  J*ateJhi  Upirard  ( l*erk*s  Operaiion). — 
The  infection  mar  not  be  overeome  even  witb  fonr  incisiona  as  above,  and  some 
fiirther  attempt  to  provide  adef]nate  drainage  wi]l  be  necessarv,  in  which  the 
cnrved  ineision  \vitb  retlf^xion  of  tbe  ]»iitella  npward  niav  be  emploved  (Fig.  1). 
The  ineision  is  earried  downward.  divides  the  liganientnm  patelhe,  and  extend3 
from  tbe  posterior  border  of  one  eondvle  to  a  corresponding  point  on  the  other 
eondvle.  Divide  t!ie  anterior  oapsnle,  bolh  lateral  and  lM>th  crncial  Hgaments, 
C,  a11owing  tbe  posterior  ligameuts,  I),  alone  to  remain  intact.  On  each  side 
make  a  lateral  ciit  iipward  suffieient  to  permit  the  eomplete  turning  upward  of 
tbe  anterior  flap,  inehnling  tlie  pntella,  B,  and  ali  the  tissnes  down  to  tbe  joint. 
This  expose8  ali  parts  of  the  npper  sviiovial  poneb.  Keep  the  patellar  flap  in 
itd  new  tnmed-np  position  by  a  stiteb,  A,  between  it  and  tbe  skin  of  the  thigh. 
Keep  the  knee  flexed  to  sucb  an  extent  that  the  whole  popliteal  surface  of  the 
joint  is  exposed  bnt  no  injnrions  eonipression  is  exerted  on  the  popliteal  vessels. 
Waah  the  joint  with  salt  sol  nt  ion  anil  paek  everv  creviee  looselij  with  ganze  wet 
in  aalt  solntion.  itould  a  posterior  splint  ont  of  plaster-of-Paris  bandages  in 
the  extreme  flexed  position,    \Vateb  the  eircnlation  of  the  foot  leat  it  be  impeded 
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by  too  great  flexirm.  Snl)sequtmtly  iillmv  salt  stiliition  to  trickie  ilrop  by  drop 
continnoiislj  on  the  dressing,  Dress  flaily  inulcr  iiitrous  oxid  anestliesia*  Id 
nianj  instancea  even  this  radical  procedure  wiU  be  insufficient  and  amputation 
will  be  necessarv  to  savc  life, 

I£  the  infectious  proeess  abate,  Peck  ancl  otbers  recommend  performmg 
arthreetomy  a  t  once,  sincc  it  more  than  likelj  will  be  impossible  to  close  the 

woimd,  on  aecoiint  of  tlie 
shrinking  of  the  skin  flap* 
witbont  renioving  the  ar- 
t  i  C 11 1  a  r  surfaces,  and  a 
fibrons  ankvlosis  is  certain 
to  result  witli  possihly  a 
siibliDcation  of  the  tibia 
on  the  femiir.  Everv  pa- 
tient,  however,  sbould  be 
jndged  by  the  conditions 
present.  In  cases  in  which 
the  infeetion  rapidlv  sub- 
sides  (rare)  the  flexion 
sbould  be  g  r  a  d  u  a  1  1  v 
straigbtened  ont>  ^^^3eu 
fiili  CNtension  ia  obtained, 
the  flap  shoiild,  if  possible, 
be  sewn  in  positiim,  par- 
ticnlarlj  the  Hgaracntum 
p  a  t  e  1 1  te^  providing  for 
lateral  drainage.  Early 
niotion  shonld  l>e  made. 
Ankvlosis  ia  almost  the 
nile.  When  the  joint  is 
h e a  1  ed ^  a  rthrop  1  a  sty  may 
bo  tried  or,  if  tho  joint  be 
painfiil  on  walking,  a  re- 
seetion  niay  be  done. 
DRAINAGE  OF  THE  ANKLE, — ^lake  a  2-inch  vertical  incision  aiong  the 
anterior  bordcr  of  the  external  nmlleohis,  ending  ^/4  in.  below  the  tip  of  the 
malleohis.  On  the  inncr  side  of  the  incision  are  the  extensor  tendons  and  the 
peronetis  tertins,  Divide  the  aiinnlar  ligamcnt  and  open  the  joint  immediatelv 
in  front  of  the  malleoKis.  Pass  a  closed  forceps  across  and  tlirongh  the  joint  to 
the  intier  side,  keeping  it  in  contact  with  the  bone  thronghoiit  and  lying  behind 
the  synovial  sheath  of  the  extensor  tendons,  The  soft  parts  are  raised  by  the 
forcepa  in  front  of  the  intenial  malleohis,  the  points  are  eut  down  upon,  and  a 
fenestrated  nibber  tube  is  drawn  throngh.  Tf  the  donble  anterior  arthrotomv 
woimd  is  insufficient  for  drainage,  a  posterior  counter-punctnre  shonld  be  made 


Fig.  1.— Drainage  of  Knee,  A.  BUtch  bctwoen  flap  and  akin 
of  tliighr  B,  patella;  C.  di\ided  cruoial  ligamenta;  D,  poat«rior 
ligam  ents,     (Peck.) 
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to  tlie  outer  side  of  the  tendo  Achillis.  If  an  incision  is  iidded  on  the  inner  side, 
cut  closc  to  the  inner  border  of  the  Achilles  tendon,  retract  the  posterior  tibial 
%*e88el8  and  nerv^c,  and  tlie  Hexor  tendoiis  of  the  foot  inward,  and  incise  the  joint 
between  these  stnictiires  and  the  tendo  Acliillia 

AsTKAGALECTOMT  FOK  Dkainagk. — Rcmoval  of  the  astragahis  is  praetically 
the  onlv  thorough  mcthod  for  draining  easea  of  severe  iofeetion  of  the  anklo. 
See  imder  Kxeision  or  Reseetion  of  tlie  Ankle,  pa^c  409, 

STERNOCLAVICULAE  AND  TKMP0E0MAX1LLARY  ARTICULATIONa—Sup- 
piirative  arthritis  of  the  steraoclavicular  and  the  temporomaxiIIary  articulation^j 
will  at  first  rei|iiire  aimple  drainage.  Since,  if  thia  is  not  snfficicnt  and  the  in- 
fection  progressc8j  \ve  cannot  aniputate,  the  only  alternative  is  exei8ion  of  tho 
artienlation.  (See  under  Heseetions  of  Joints.)  In  doing  this  čare  should  be 
exereised  not  to  iiifect  the  mednlla  of  the  bone,  Tbe  ptis  ia  washed  out  of  the 
Joint,  and  suffieicnt  bone  removed  to  lay  the  joint  cavitv  freelj  open,  The  raw 
eurfaces  are  thorougblv  eo%'erod  with  nndiluted  earbolic  acid,  which  forms  an 
albuminate  over  tlie  anrfaces,  thns  preventing  absorption  of  infeetion  into  tho 
bone.  This  is  ivashed  a%vay  with  aleoboL  The  eavities  are  then  packcd  loosely 
with  wet  ganze.    As  a  riik%  the  easea  tluis  trcated  do  welL 

BHOULDEE  ARTHEOTOMT  FOR  DRAINAGE.— -Of  ali  the  large  joints  of  the 
čxtreinitie8,  the  shoulder  joint  is  the  least  disposed  to  inflanniuitiou  (4.6  per 
eeut.  in  8l)G  eases,  Ilueter).  It  is  not  even  freqaently  affeeted  in  piilvarthritis. 
If  in  a  suppnrative  infeetion  a  single  incision  is  thought  adeqiiatej  the  best  one 
for  drainage  is  made  bebiiuL  It  begiiis  at  the  angle  of  the  acromiou  proeess  and 
runs  downward  aloiig  the  poaterior  border  of  the  deltoid  for  2  or  3  in,,  opening 
the  snbdcltoid  bnrsa.  By  retraeting  the  edges  of  the  v^^ound  the  joint  capsnle  ia 
exposcdj  whieh  is  crossed  bv  the  infraspinatus  and  teres  niinor  tendons.  Tbe 
r  eapenle  should  then  be  ineiscd  and  the  joint  expo9ed  so  as  to  deterniirie  wbether 
■*  reset^tion  is  deriianded.  Ura  i  nage  shunld  be  earried  ont  with  tidjes.  To  this 
incision  mav  be  added  another  at  the  apeic  of  the  axilla,  thus  draining  the  lower 
part  of  the  joint. 

In  fteverer  infeetions  anterior,  posteriorj  and  possiblj  inferior  incisions 
may  be  demanderh  The  anterior  is  made  first.  The  incision  is  vertical  througU 
the  deltoid  or  oblirjue  in  the  dirertion  of  the  deltoid  fibers,  whieh  are  separatcd. 
The  joint  capsnle  is  incised  and  the  biceps  sheath  opened.  The  tendon  of  the 
biceps  18  drawn  outward,  and  a  dressing  forceps  is  passcd  from  in  front  pos- 
teriorly  throngh  the  joint,  betvveen  the  glcnoid  cavity  and  lunneral  head.  Thig 
is  then  cnt  down  npon  fr<tm  behiiid  at  tbe  postcrior  border  of  the  deltoid.  A 
nibber  drain  is  then  drawn  int«>  the  rniddle  of  the  joint  from  behind,  and  one 
from  in  front  is  inserted  a  short  distanee  into  the  joint.  The  wonnds  are  left 
j  o[>en  and  looselv  packed  with  ganze.  A  large  ganze  dresaing  is  appHed  abont  the 
'  Bhoulder  and  thorax  and  firmlv  held  in  plaee  by  a  bandage^  and  tbe  forearra  is 
plaeed  in  a  sling*  After  ecssation  of  tho  anppuration  and  fever,  the  anterior 
tube  18  first  withdra\vn  and  tlien  the  posterior.  One  begins  as  earlv  as  pcjssiblo 
with  active  and  pasaive  motiuns,  partienlarlv  rotation  and  npward  elevation 


I 


584  DISEASES    OF    Tli  K    JOINTS    AXI>    BONES 

from  the  side*  To  tlie  aiiterior  nnd  posterior  dniins  may  lw  added  one  in  the 
axilla,  made  bj  directiug  the  dn^sing  forceps,  passed  froni  the  anterior  incision, 
do\^^^ward,  vvhere  it  i«  cut  npim  at  the  apex  of  the  axilla, 

DRAINAGE  OF  TUE  ELBOW.^liicisions  shoiild  be  made  on  each  side  of  the 
olecraDon  so  as  to  drain  the  olecranon  foasa,  and  possiblj  othcrs  m  front  of  each 
eondvle  so  as  to  drain  the  front  of  the  joint*  Jn  each  incision  rnbber  drainage 
tubes  shoidd  be  inaerted  into  the  joint  and  eontinnoma  iiTigation  established,  or 
the  clbow  iuserted  in  a  eontituiuns  wuter-bath  without  anj  dressing  bemg  ap- 
plied  about  the  joint. 

DRAINAGE  OF  THE  WRIST. — In  the  wrist  proper  drainage  is  very  difficult 
to  obtain,  and  caii  on\y  be  ac^onipiislied  by  hiving  the  joint  freelj  open  in  sev- 
eral  places,  particular]y  on  the  posterior  and  inuer  aspects.  (For  incisions,  see 
Ileaection  of  Wrist.) 

AouTE  Inflammatioj^s  of  the  Spine 

The  vertebral  joints  are  bnt  rarelv  involved  in  an  acnte  siippnratioB  or  in 
an  acnte  gonorrheal  or  pnenmocoecal  inflanimation.  Tvphoid  infection  of  the 
sjnovial  membrane  of  the  intervertebrol  jnints  is  rniieh  more  freqnent.  Sup- 
puration  in  a  tjphoid  spine  is  nnkno%\ai^  but  the  possibiUtv  of  a  tuberculous 
lesion  fa]lowing  tvphoid  fever  nmst  be  remembered.  The  patient  alway3  re- 
covers,  iisnallj  completelv,  bnt  the  re<'Overv  is  slow  and  tedions,  a  year  being 
the  average  dnration  of  the  severe  eases.  The  trcatment  of  tvphoid  spine  is  rest, 
the  raihler  cases  being  strappetl  to  take  the  strain  off  the  spinal  joints.  Severer 
cases  demand  a  light  spinal  brace  or  a  plaster  jacket.  For  the  severest  easea 
recumbency  is  necessarj,  preferably  on  a  gas-pipe  frame. 

CHEONIC    ABTHEITIS 

Chronic  arthritia  is  the  expression  in  the  joint  tissues  of  a  long-eontiniied 
irritation.  Mostj  if  not  ali,  the  eascs  of  chronic  joint  diseases  are  dtvišible  into 
two  main  classes,  or  tvpes,  (The  elassitication  given  hy  Ur,  Leonard  W,  Ely 
wil]  be  followed.) 

Type  L — Tvpe  I  inehides  cases  ehuracterized  bv  proliferation  of  tbe  s>Tiovia 
and  niarrovv,  fol]owed  bv  atrophv  of  bone  and  cartilage.  Under  this  heading 
fall  tuberculosis,  chronic  gonorrheal  and  svphilitic  arthritia,  rhemuatoid  artbri- 
tis  (or  atrophie  arthritis),  and  arthritis  deformans.  The  view  is  gainiug 
gronnd  that  aH  of  this  gronp  are  probab!y  of  infections  origin.  In  this  class 
also  come  non-tranmatic  siniple  svnovitis  and  intc^rmittent  hydrops. 

Type  n. — ^Casea  characterized  bv  intlammation  and  degeneration  of  the 
aynov!a,  bv  degeneration  of  the  niarrow  and  bv  resnlting  hvpertrophv  of  bone 
and  cartilage,  constitnte  this  class.  Under  this  head  are  grouped  cases  of 
osteartiiritis,  lleberden^s  nodes,  eta 

Simple  SyiioTitis. — TnliertMiInsis,  gonnrrhea,  and  svphilis  shoiild  be  fairlv 
easily  rccognized,  as  \vell  as  tranniatic  synovitis* 
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Adj  organisni  wlneh  can  caiiae  an  aciite  arthritis  can  caiise  a  clironic  one, 
hence  the  importance  of  ascertaiiiiug  a  fcx*!is  for  possible  ab.sorptioiij  either  of 
organisms  or  their  toxiii8.     Gastra  iiite^tiiuil  distiirbaiic*c,  viseeroptosis,  goiior- 

Irhea,  pregiianeV,  labor  and  tbe  nieiiopaiisc,  diseased  ttni.sils,  siippurating  tectb, 
infected  sinuses  of  tbe  noše,  a  historv  of  an  old,  perhapa  forgotten,  cbancre,  ali 
these  and  other  gources  of  infectioii  sboiild  be  looked  into.  Tbe  freqiient  oc- 
currence  of  pvorrhea  alveolaris  iii  pregnanev  abould  be  noted.  Appeodix  and 
gall-bladder  diaeases  abonld  bc  fioiigbt  for*  Vaccines  sbould  be  nmdo  at  oncc 
from  anv  focus  and  administcred. 
i  TBEATMENT^^One  or  more  joints  may  be  invoh^cd  at  tlic  same  time  or  in 
plccession,  and  Hiiid  mav  be  prescnit  or  abs(»nt.  If  svitiptonis  pernist^  thc  joint 
maj  be  stTapi)ed  with  adbesive  tapc  or  plaeed  on  a  postcrior  splint  nntil  the 
Buid  is  gono.  The  joijit  mav  be  baked  or  niassaged.  Ilvdrotberapv  or  vibrator  v 
,  tnasdage  will  often  bc  fonnd  tiaefuL     Cuunterirritants,  siieb  us  applicationB  of 

I  tinctiii-e  of  lodin  or  blisters,  raaj  be  used,    Tbose  eases  dependent  upon  absorp- 

tion  of  intestinal  poisons  \vill  be  benefite<l  by  piirging,  bcnce  tbe  benefit  of  man  v 
spas.    If  gross  proUipse  of  the  abdominal  organs  be  present,  they  shonld  be  held 
1  ID  plače  either  by  an  opera  t  ion  j  or,  more  fre(|ucntly,  by  thc  use  of  apparatiis  and 

I  exerci8€«  to  support  the  abdominal  walL    Tlie  natnil  form  of  apparatns  is  a  light 

I  spinal  brace,  witb  an  apron  over  the  lovver  ab<lnmen.     Goldthwaite  pnts  his 

I  severe  cases  to  hed  for  ii  \vbile  on  a  bard  mattreši«^  with  their  sbonlilers  !ow  and 

H      a  firm  cuabion  in  the  back  of  their  middle  thoracic  spine,  with  tbe  idea  of  ex- 
I  panding  the  chest,  pulling  np  thc  diaphragm,  and  tluis  making  room  for  the 

I  displaced  abdominal  orgaris,     II is  res^tilt«  seeni  cxcellent. 

t  Severe  or  Multiarticular  Group, — Thts  group  is  essentiallj  midtiarticular 

I  and  progreasive,  in  vol  vi  ng  varii>ns  jnint8  in  snceession.     A  focus  of  infection  is 

thought  to  exigit  8omcwbere  in  the  bodv  in  everv  ease  (sce  preceding  section), 

.  An  increased  exerction  of  ealcinm  salts  bas  becn  detected  in  these  cases,  whieh 

^ft     is  what  one  would  expect  wben  thc  bone  is  atnvpbviiig,     Fibrons  adhcsions  may 

^^     form  between  thc  dcgcncratcd  eartilage  and  its  fplIow  of  tlie  otlier  l>one  enter- 

ing  into  thc  articnlatitm,   or  lK*twecn   it  and  the  svnovia.   ur  hetwcen   lK)tb. 

Bony  ankylosi8  cniv  alao  ocenr  aa  wcll  as  8nbhixations  and  distortions,     The 

disease  U8iially  attacks  first  the  joints  of  tbe  fingers  and  travels  toward  the 

k^     tnink. 

^p  Stili  bas  described  a  speci  al  form  of  this  disease,  occnrring  in  children 

"  before  the  sccond  deiitition,  and  accompanied  bv  enlargemeut  of  tbe  Ivmph 

nodes  and  of  tbe  splecn.     Thc  swoilcii  Ivmph  nodes  are  very  ^uggcstive  of  an 
'  iBfection. 

^ft  TREATMENT, — As  in  the  prcM?eding  class,  so  in  tbi^,  tbe  treatmcnt  to  bc  sne- 

^^  cessfnl  nnisi  tind  tbe  focn*^  from  wbirh  ahsorption  is  taking  plače  and  elirainate 
it.  For  the  possible  foci,  scc  thc  preceding  clas^.  Kcnmrkable  resni  ts  ha  ve 
followed  splitting  and  draining  the  scminal  vesicies  in  cases  resisting  ali  other 
fonnfl  of  treatmcnt  ff^cc  nndcr  Cbronic  Gonorrhcal  Arthritis).  It  mnst  be 
remembered  that  it  is  the  secondary  infection  following  ni>on  a  gonorrheal 
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iufection  of  the  semiiial  vcsicles  which  causes  the  joiut  lesions,  and  this  gum 
inay  act  f or  years,  ^M 

If  after  careful  studj  we  are  imable  to  find  the  caiise,  we  iimst  fall  back  iipon 
empiricisrn  (Ely).  Oiir  iirst  tliought  is  of  sjphilis  \vithoiit  other  manifesta- 
tioiis.  Aiitisvphilitic  treatment  slioiild  be  carried  oiit  for  8ix  monthsj  relving 
iipoD  mereurj  and  salvarsan,  Failing  in  this  treatment,  we  raay  empiricallv 
administer  pow(]ered  extract  of  th\Tniig  glsind  fgrains  10,  3  times  a  dav),  or 
extract  of  thvroid  or  suprarenal  glandj  or  milk  wliich  has  undergone  lactic  aeid 
femientation. 

LorAi.  TnEATMENT.—Dnring  the  a(!utc  stage,  or  exaccrbatiana,  resi  in 
shonid  be  enjoiued,  with  a  splint  iipon  the  jtint,  the  kueea  being  kept  in  com- 
plete  exteu8ioii  and  tbe  elbow9  and  ankles  at  a  right-angled  flexion.  Applica- 
tions of  heat  or  eold  niay  al!ay  the  pain^  aa  alao  may  the  aalievliites,  whieh  aro 
palliative  but  not  curative,  Dnring  the  remissions  the  patients  shonid  bc  en- 
couraged  to  get  aboiit  in  the  open  air^  the  affected  joints  being  snpported  by 
some  form  of  movable  brace,  whieli  not  only  protects  theni  from  injurv,  but 
also  permits  moti  on  throngh  a  limitcd  are.  Passive  niotion  to  the  limit  of 
tolcrution  will  preserve  aH  the  motion  that  is  possible.  ilassagc  and  Zander 
exercise3  should  be  used,  as  weU  as  the  Bier  treatment  by  passive  congestion. 

Oper  at  i  ve  treatment  will  be  rarely  indicated  except  occasionallv  in  those 
jointSj  snf h  as  the  kne«,  where  the  disease  has  nin  its  course,  and  has  left  be- 
hind  it  hypertrophieJ  fringes  wliich  mechanically  interfere  with  function.  In 
theae  casea  one  may  open  the  joint  and  trim  away  the  f  ringea. 

TuBEBCUi^oirs  Ahtheitis 

Ely  says:  '^Tuberenlosis  manifesta  throughout  the  bodv  a  marked  affinitv 
for  epithelial,  endothelial,  and  Ivmphoid  tissucs,  and,  if  unmixed  with  a  sec- 
ondary  infection,  it  rarelj  attacks  direetly  any  other  tisanes  whatever,  but 
siniplv  affeets  them  by  interfering  with  their  nntrition/'  He  goes  on  to 
romark:  ^'In  the  region  of  the  joints  we  find  two  Ivmphoid  strnctures,  the  red 
niarrow  and  the  svnovia.  The  nnniixed  diaease  never  occnrs  in  the  shafts  of  the 
long  hones,  where  ordinarv  yellow  or  fattv  niarrow  is  formcd.  In  ohildren  the 
original  focns  is  said  to  be  almost  invariably  in  the  marrow ;  in  adnlts,  though 
good  authorities  differ  on  this  point,  the  8ynovial  form  is  probablv  of  about 
equal  freqneney  with  that  of  the  marrow.  The  disease  mnst  find  its  pabulnm  in 
tlic  two  Ivmphoid  tiaaucs  {marrow  and  svnovia),  and,  if  we  can  eause  the  disap- 
pearance  of  these  two  tissucs,  the  disease  eannot  exist." 

The  nsua!  resnlt  of  joint  tuberculosis  is  a  more  or  less  damaged  joint  with  a 
restrietion  or  aholition  of  motion.    Tlie  ankvlosis  i  a  always  fibrons.    Bony  imion 
never  takes  plače  except  after  resection,  or  in  children  after  a  mixed  infection.      i 
Ko  exo8tose9  ever  form  in  tnhercnlons  joints.    Joint  fungns  is  a  name  given  toH 
those  eases  in  whieh  an  extreme  proliferation  exists  in  the  svnovia,  wbile  earie«      i 
Bicca  refcrs  to  a  type  of  disease  characterized  by  a  dry  condition  of  the  joint 
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witli  a  preiH>ndcraiice  of  ostcal  iiivolvcmcnt.  In  tlie  kiiee,  cll>oWj  aiul  aiikle  tlio 
swelUug  takes  on  a  p^euliar  fii^iform  shape  acc<?iituated  by  thc*  atrophv  of  the 
mueeles  above  and  beluw  the  joint,  the  overIying  akin  assuming  a  hlanehed 
appearance  and  the  superficial  veins  becoming  distended*  This  peeuliar  coo- 
dition  bas  reeeivo(!  the  name  **white  swelling'*  or  "tiinior  albus." 

General  Treatment»— A  few  general  remarks  \vill  first  be  given  on  this  siib- 
ject.  Constitntional  treatmerit,  aa  in  ali  fomis  of  tiibercnlosis,  is  most  impor* 
tant.  The  patient's  general  hcalth  ahoiild  be  kept  at  tlic  highest  point.  Good 
food  and  pleutv  of  fresh  air  for  the  entire  daj  and  iiight  are  esscntial  The 
patient  shoiild  sleep  out  of  doors  without  fail.  Adenoids  and  diseased  tonsils 
miist  be  removed.  Ko  drnga  are  necessarj.  Cod  liver  oil  in  winter  is  an  ex- 
eellent  form  of  fat. 

HELIOTIIERAPT. — A  new  fonn  of  treatnient  as  carried  ont  in  Swit2erland 
has  given  exeeUent  reaults  and  deserves  a  wider  extcn3ion  in  America.  It  is  the 
expo8nreof  the  entire  bodv  (excepting  the  liead  )  to  tlie  sun'a  rav«  (  helintherapv  \ 
for  as  long  a  time  as  is  possible  everv  dav,  ali  dressings  being  removed  f rom  the 
affccted  joint,  The  following  remarks  are  from  an  article  on  Heliotherapj  by 
Honry  Dietrich  (5)  ; 

"In  1903  Kollier  estahlished  the  first  sanatorium  for  the  sj&tematlc  treatnient  of 
Burgieal  tuberrulosis  at  Leysin,  Switzerland,  and  sinee  thcn  he  has  erocted  two  more 
at  the  same  plače,  so  tliat  he  ean  now  accomniodate  ^fjO  patieiits.  These  sanntoriums 
are  locatod  rešpectivel.y  at  altitudeB  of  1.250.  1.350,  and  1.500  meters  (nhout  3,800,  4,100 
and  4»500  fi^et)*  Two  hundred  beda  are  re^^ierved  for  ehildren.  Ilolher  in  h  is  addrc^s 
before  the  Gesellsehaft  deatBeher  Naturforscher  und  Aerzte  in  Muiistor  in  1912  8iiys: 
*It  is  in  surijfiual  tuberculo.sis  that  we  have  seeii  the  Ijest  res^alts  from  heliotlierrtpy, 
and  we  have  made  the  treatmeiit  of  it  our  life  work.  As  a  result  of  my  experienee  in 
the  use  of  the  li^ht-eure  in  higher  altitudea,  hased  on  an  expericiife  of  nioe  years,  I 
tnaintain  toMhiy  that  the  ciire  of  surgieal  tuberculosis  in  ali  its  fornis,  in  tdl  stages, 
aa  well  »8  at  every  age  of  Ijfe,  ean  ho  aecompliahe*!.  The  clesed  aurgieal  tubercalosis 
alwaye  heals,  if  one  will  oiily  be  patient,  and  above  ali  if  one  understands  how  to  keep 
it  elosed.  To  transform  a  elosed  tuberculosia  into  an  open  one  means  to  increase  tho 
^avity  of  the  easc  a  hundredfold*  A  ditninution  of  the  vita]ity  of  the  tissues  is  the 
ineri table  consequenee,  ...  To  re^ard  a  surg-ical  tuberculosis  aa  a  loeal  disease 
which  ean  be  eiircHl  by  local  treatment  alooe  is  a  ruinous  error.  On  tire  contrary,  it 
ia  a  general  affcetlon  whieh  requires  p:etieral  treatnient.  Of  ali  infeetious  diseases  it 
is  the  one  in  whieh  the  itidividual  resistanee  plays  a  deciding  pa  rt,  Our  first  eflfort 
therefore  1»  directed  to  improve  general  conditions  and  thus  to  bring  about  a  healing 
of  the  local  foeus  by  treatnient  of  the  entire  syRtem,  A  rational  local  treatnient  is 
neee8Sflry  as  \vell,  pr<ividefl  it  is  not  too  one-sideil/ 

"Patient^^  on  arriving  at  the  sanaturium  are  put  to  bed  for  a  few  dHys.  even  tlioše 
whose  lopal  eooditioo  does  not  make  this  imperative.  They  are  thus  allowi^d  to  oeeome 
acclimated  to  the  altitude.  After  three  or  five  days  as  a  rule,  they  are  pushtd  out  onto 
th«  verandas  into  the  sunehine.  The  head  is  eovered  with  a  white  hat  or  an  urabrella, 
the  eyes  proteeted  with  dark  jerlasses  and  a  white  ^arment  worn  over  the  hody.  On  the 
first  day  the  feet  are  expo3ed  three  times  a  clay  for  five  niinutes;  on  the  second  day 
three  to  five  hours  daily.  This,  as  a  rule,  i  a  the  niaximuni|  although  some  hear  the 
three  times  ten  minutes,  and  the  lega  to  the  kiiees  tliree  tiniea  live  minuten;  on  the 
third  daj  the  expo8ure8  are  increased  five  niinutes  three  times  daily;  on  the  fourth 
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day  tho  thighs  are  included ;  on  the  fifth  day  the  arms ;  on  the  sixth  day  tlie  back  anij 
on  the  seveuth  the  abdomen  and  chost,  so  that  at  the  end  of  the  lirst  week  some  partj 
of  the  h(ti\y  are  ojtposed  for  one  and  one-half  iiours  per  diiy.  The  esposures  are  in- 
creased  five  niinutes  three  times  daily  until  the  paticnt  gets  a  full  sun-bath  for  from 
threo  to  five  hours  daily,  This,  as  a  rule,  is  the  maximuni,  although  some  bear  the 
treatnient  for  aeven  hours.  Individualization  of  eourse  is  ne^'es9aryt  and  in  some 
inatanees  the  seheme  of  ex|K»sure3  nniat  be  niodified  to  auit  the  čase.  Pulse  and  tem- 
perature are  closeIy  watj'hed  and  osed  as  an  indieator  of  the  patient^s  tolerance* 

'*Kolli*^r  has  disrardt^l  the  um'  of  ali  noii-retiinvable  apjilianeos  for  imniobilization 
as  antaiLfoiiistie  to  the  priucijilea  of  heliotherapy.  By  their  use,  no  matter  how  skillfulljr 
made,  the  aetivity  of  the  skin  is  g:reatly  rcduced;  exposure  to  sun  and  air  is  impos- 
eible,  metah<:ilism  deereasea,  and  atrophy  reeults.  These  factors  tend  to  prevent  heal- 
ing  and,  if  healing  does  take  phieo,  the  funetional  residt  is,  in  many  cases,  a  poor  one. 
Ali  aijpliances  for  imniohilizution  aro  thereforo  removed  daily  during  the  period  of 
exposure,  exeept  oeeasionallj  in  the  ease  of  verj-^  refnietorj^  ehih!ren  with  spondytit]s. 
In  these  ea.so«  he  euts  lar^e  fenestra  into  the  jaekets.  In  general  he  applie^  exten9ion 
apparatua,  splints,  bandages»  and  reniovable  eorseta  of  eetluloid.  In  niany  eases  of 
8pondylitis,  a  oorset  or  jaeket  niade  of  heavy  material,  whieh  is  in  turn  fixed  to  tbe 
mattress,  is  cniployed»  Anibulatory  api>lianeea,  usiially  made  of  eelluloid,  so  that  tii^ 
can  he  reinnv«?«!  and  treatnn^nt  continued  a  t  home,  are  used  only  after  the  tuberculosis 
ie  healed,  to  proteet  the  newly  fornied  bone, 

^'Afetlieation  is  rarelj  resorted  to;  ehildren,  however,  reeeive  coi;Mi\'er  oiL 

**Cold  ahsresses,  nnless  interfering  niec4mnieally,  are  given  ample  time  to  become 
abaorhed.  This  oeeiirs  in  a  percentage  of  eases.  Under  ali  cireunistanees  the  rupture 
of  an  ahseess  ia  to  be  prevented,  as  a  mixed  infeetion  is  praetioally  nuavoidable  and 
niakea  the  prognosis  so  mueh  worse.  If  neecssary»  they  are  aspirated  and  injected  with 
iodoform,  10  per  eent.,  in  oil  or  irlyoerin,  to  guard  against  mixed  infeetion,  This  is 
done  eren  daily,  if  neee8sary;  every  means  and  effort  are  used  to  avoid  siKmtaneoua 
rupture*  If  the  pat  i  en  t  has  or  develop«  a  sinns,  it  is  covered,  when  not  expo8ed  to  the 
flun,  with  an  aleohol  dressing  to  prevent  infeetion  as  mueh  as  possible,  Sinuscs,  no 
matter  where  located,  when  exposed  to  light,  first  ehow  an  inereased  secretion,  then 
gradually  dry  up,  tlie  granulatic>n9  bero n ve  healthj  and  com plete  healing  is  frequently 
seen,  Ai-eording  to  Bt^rohard,  the  scara  resulling  are  firmer,  yet  more  elastie,  than 
when  heliotherapy  ia  not  eniplojed,  and  eonsequently  produee  leas  eontraetion/' 

The  applieation  of  the  treatments  to  specific  seata  of  the  disease  ia  in  substance 
f  olIows : 


Treatmkkt  by  IIeuotherapv  in  Various  Forms  of  Tuberculosis 


1 


Spondvlitis. — The**o  patienta  are  pnt  to  beti  and  iinmobilized  as  mentioned  before. 
Children,  if  they  weaT  a  jaeket,  ha  ve  a  large  fenestruni  cut  anteriorly»  as  the  verlebne 
in  ehildren  are  not  mueh  further  removeil  from  the  surfaee  of  the  abdomen  than  frora 
the  baeL  A  gibhua,  if  presen  t,  is  padded  vvith  cotton  or  a  pillow,  or.  more  frcquenlly, 
the  patient  is  plaeed  on  the  ahdon^en  with  a  triangular  pillow  under  the  ehest,  Thdi^ 
position  increases  lordosis  and  prevents»  or  when  presen  t,  deereases  the  gibbug.  Afte^^^ 
healing  is  verified  by  roentgenoscopy,  a  eelluloid  corset  is  wom»  These  cases  reqiure 
from  one  to  two  year8. 

CoxiTis, — An  exten8ion  is  applied  iti  bed  and  the  pelvis  is  elevated  on  a  pillow.  to 
expose  the  entire  coxofeinoral  trochanterie  re^i^ion  to  the  aun.  At  the  same  tirae  this 
avoids  eontraetures.  Ahseesses  when  not  absorhed  are  aspirated.  The  treatment  re- 
guires  at  least  a  year,  but  splendid  functional  results  are  obtained. 

LvMrn-.MiOEš. — Bronehial  lyniph-node8,  lyuiph-nodes  of  the  neck,  have  yielded 
beautifylly  to  thia  treatment    Iii  some  eases  the  enlarged  lymph-nodes  disappear  spon- 
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tanecuslj.  In  otiiers  it  beeomes  iieoessiiry  to  aporatej  but  evon  wlien  there  are  siniises 
ihe  end-results  are  good,  and  tLe  Bcars  as  a  rule  are  leas  disfiguring  thaii  in  operative 
caaes.  complicated  by  infection.  The  treatmeiit  is  continued  from  Bix  months  to  two 
years. 

TUBERCULOSis  OF  Periteokeum  AND  Ileocecal  TusERCULosis. — Even  in  tlie^se  cases, 
the  prognosis  as  a  rule  is  good.  ITiider  the  inlkience  of  tlie  sini  and  fresh  air,  the  pa  in 
eoon  subsides,  ejtudates  in  tbe  abdomen  become  absorbed;  large  tumor  massea  in  tbo 
ileocecal  regions,  whicb  were  deehired  inoperable  by  Ronx,  disappeared*  and  bealing 
took  pla«^, 

GbnITO-urinarv  TuBEKCULusrs* — Tho  principal  effeets  of  lieliotlierapy  in  these  sud 
cnses  18  the  lessening  of  fniiu  and  tbe  umelioriitioii  of  distressing  bladder  symptoras» 
Tuberculosis  of  tbe  hands  and  feet  offers  aii  espeeially  good  prognosis. 

Closed  tubercnloBiB  of  the  pelvic  bones  is  amenable  to  tbis  treatment,  but  a  mixed 
infection  in  cases  of  sacro-iliac  tuberculosis  makes  tbe  caee  practically  a  bopeless  ono. 

Patienta  witb  a  combined  local  tuberculosis  and  tuberculosis  of  tbe  lunga  often 
show  a  marked  improvemcnt  of  tbe  condition  of  tbe  lung.  As  Rollier,  by  bis  raethod, 
exi>osea  the  thorax  last,  be  bas  seen  no  ill  offeota  such  as  hemoptjsis.  He  sajs  tbat 
bad  effeots,  such  as  congestion  of  the  head,  nausea,  apoplexy,  etc.,  are  eeen  only  when 
the  method  is  iraproperlj  used  and  we  fail  to  individualize. 

RoUier^fi  results  hare  attractcd  attention  tbe  world  over,  and  such  men  as  Barden- 
heuer,  von  Eiselsberg,  Escherich»  Koeher,  and  otberb  bave  written  enthusiasticallj 
about  the  work  at  Lejsin.  Barderiheucr,  who  bad  very  radieal  viewa  on  tbe  treatment 
of  eurgical  tubt-rrnlosis,  now  rarely  reaorts  to  a  rescetion.  lic  soy8,  "Keaection  of  a 
joiiit  is  a  mutilating  operation  compared  to  RolHer^s  results." 


I 


Non-Operatre   Versus    Operative    Treatment 

Hegarding  conservative  (or  non-operative)  treatment  versus  radieal  (or  operative) 
pTOc^nres,  Ely  bas  this  to  saj : 

"Our  two  niain  rules  for  treatment  are:  1.  Deprive  the  ioint  of  function.  2. 
Avoid  Becondary  infei-tion." 

"Radieal  operations  on  ebildreri'3  joints  are  often  ineffoetuoL  bccaiise  lympboid 
inarTow  is  found  in  the  shafts,  and  we  bave  no  way  of  telling  just  how  far  the  disease 
h  as  »pread.  Tbese  opera  t  ion  s  ca  11  se  unsightlj  and  erippHng  deformities  by  interfering 
witli  the  centers  of  growtb  in  \h^  eiids  of  the  bones,  and  the  teštimony  of  those  who 
hftve  practiced  conservative  treatment  is  to  tbe  eflfeet  that  tubenndous  joints  in  chil- 
dren  can  often  be  cured  thus  with  fiinetion.  Again,  it  i«  pnssible  to  carry  tbrough 
with  a  ehild  a  long  course  of  treatment  tbat  would  be  impraetieahle  for  an  adult, 
TKerefore,  in  ebildren  the  treatment  i«  almost  inTariablj  eonservative.  Wc  carry  it 
through  iu  the  faee  of  almnst  every  obstade  until  ali  bope  of  saving  the  limb  is  gone, 
Tben  we  amputate  in  siive  Iife.  Be^inniug  amjloifl  degeneratirju,  ot  a  prolnjiged  septic 
abeorptton  may  de  m  and  a  ni  pu  to  t  i  on.  In  adolesrenee  we  adopt  conservative  treatment 
until  growtb  is  finifthetl,  or  alniost  finif^bed.  Tben,  if  the  disease  in  not  well^  we  adopt 
the  measures  suitable  for  aclnlts.  Conservative  treatnjent  is  raTely  if  every  Buceessful 
in  adults,  and  is  almost  impossible  to  earry  out  Fuder  tbe  best  cireumstances  the  only 
thing  we  can  pog«iibly  bope  for  is  a  stiff  joint.  This  we  ean  attain  by  operation  in  a 
few  montbs.  and  ean  eertainly  eure  tbe  diseaše.  Therefore,  Ely  niaintams  that  tbe 
treatment  of  a  tuberenlona  joint  in  an  adult  is  ahnost  invariably  radiraL  Bearing  in 
mind,  however.  the  statement  of  some  authorities  that  oecasicnially  the  milder  forma 
reeover  under  conservative  treatment,  and  bearing  in  mind  the  fallibility  of  our  diag- 
oo&iflf  it  i»  often  .well  to  try  conservative  measures  for  a  few  montha.    Tben,  if  the  joint 
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is  ijot  miifih  improved,  and  if  we  nre  siire  of  oiir  diag^nosis,  ratlical  treatment  is  in 
ordtT.  The  object  of  eonservative  treatment  is  to  deprive  the  joint  of  funetion  t<?ra- 
porarily;  the  object  of  radiwil  treatraent  ia  to  destrojr  the  functioii  in  the  joint,  to 
deprive  it  of  funotioti  peniiaiiently.'' 

It  may  be  worth  while  to  try  tuberculin  injections  although  opinions  of  authorities 
differ  a  a  to  their  val  up. 

Bier*9  treatitieni  b,y  passive  liypercmia  is  advocati^i  by  niany  authoritieH,  althouph 
it  does  not  sfetn  to  ha  ve  hold  its  own  in  the  long  run.  It  is,  however,  worth  a  trial 
as  it  C6rtaiiily  can  do  no  harm. 

In  adults  the  soeial  condition  of  the  patient  win  make  a  dilTerence  in  our  treat- 
ment. In  the  well-to-do,  to  whom  tirne  and  money  are  seoondary  conaideratioms,  am- 
servative  treatment  may  be  more  readily  adopted,  Three  to  five  years  iniiy  be  neces- 
sary  for  a  ture.  In  the  poorer  ehisses  ojierative  treatment  should  be  eTnployed  earl^ 
since  the  tirne  required  for  a  eure,  in  many  cases  not  more  than  si?c  months,  wil! 
thereby  bo  materialJy  Bhortened.  In  either  čase  the  joint  funetion  will  be  permaneatlj 
damaged. 

For  the  conaervative  or  non-operativc  treatment  of  individiial  joints  see 
Albec'8  article  on  that  siibjcet. 

Operative  Treatment* —Aspiration  followeJ  by  injection  of  varioiis  soliitions 
111  to  the  joint  hiiB  liad  a  great  vogne,  hiit  does  not  scem  to  rest  on  a  finn  scientitic 
basia  (Kly),  since  nothing  we  can  iiiject  into  a  joint  will  ha%'0  any  direct  effed 
upou  tnbereles  in  the  niarrow  or  in  the  substance  of  the  svnovial  membrane,  or 
npon  dead  bone  or  cartilage.  These  injected  snbstances  maj  act,  liowever,  by 
irritating  the  joint  tissues,  thns  proJiicing  fibrous  tiBsue.  A  10  per  cent* 
emulsion  of  iodoform  in  glveerin  seeins  to  be  the  favorite  solution  emplovej 
(see  iinder  Pinieture  and  Aspiration  of  Joints) • 

TREATMENT  OF  COLD  ABSCESSES.^Tbe  great  object  is  to  provent  these 
abscessea  froin  beeoniing  secondarilv  infeeted.  If  sniall,  tliev  are  left  ab&ohitdv 
alone.  If  largor,  or  causing  prcssnre  sjmptonis,  thev  should  bc  aspirated,  and, 
wl)cn  they  till  up,  thev  should  be  aspirated  agaiiK  Aftcr  a  fcw  sucb  repetitions 
the  abscessea  mil  iisually  cease  to  filL  A  hottle  aspirator  with  a  very  large 
aspiniting  noedle  is  advisable  to  preveut  the  entranco  of  air.  The  abscess  cavitv 
is  tben  pa  rt  i  al  ly  hI  led  up  with.  a  10  per  cent.  iodofonn  emulsion  with  glvccrin. 

The  psoas  abscesses  of  Pott^s  disease  should  be  aspirated  at  a  point  one  inch 
internal  to  tbc  anterior  superior  spine  aiid  an  inch  below  it     The  abscess  can 
be  distinctlv   palpated.      It   pushes  the   intestinos   upward.      Po^tpliarviigeal     J 
abscesses  should  never  be  opened  through  tho  mouth  on  account  of  the  certaintv    I 
of  their  becoming  secondarily  infected.    They  are  best  attacked  from  the  side  of 
the  neck. 

Inf»cted  Cold  Abscesbes. — ^We  can  often  heal  up  the  abscess  if  we  can 
overeome  the  secoudarv  infection.  To  do  thia  we  inject  the  sinus  with  some 
form  of  paste,  following  ont  Beck'8  idea.  There  have  been  a  niimber  of  deaths 
due  to  the  bismuth  eontained  in  this  paste  so  that  if  the  cavitv  to  be  filled  up  i^ 
a  large  one,  it  would  be  wiaer  to  omit  tlie  bisinuth  altogether  or  to  decreasc  tb^fl 
ainount  of  bisTiiudi  and  to  substitute  the  sulH-arbonate  for  the  subnitrate  of 
bismuth.     Blanchard,  of  Chicago^  recoimnends  white  wax,  1  part,  vaselin,  S 
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parts,  to  be  mixed  while  boiling.  The  paste  is  treated  in  a  water  bath  until  it 
is  fluid,  and  is  then  injeeted  with  a  glass  sjringe,  with  considerable  force,  into 
the  opening  in  the  sinus,  so  as  to  fill  up  every  nook  and  crevice  of  the  tract.  No 
paste  should  be  used  if  the  Rontgen-rays  show  the  presence  of  a  sequestrum. 

GENERAL  REMARK8  ON  OPERATIVE  TREATMENT  OF  TUBERCUL0U8 
JOINTS. — The  finger  or  toe  joints  in  an  adult,  when  thus  affected,  are  best 
treated  by  amputation  (Ely).  The  possibility  of  grafting  a  toe  joint  into  a 
finger  joint  should  be  considered. 

In  the  hips  the  usual  operation  is  an  ex- 
cision.  Ely  says  that  the  disease  can  be  cured 
by  producing  an  ankvlosis  (see  Albee's  anky- 
losing  operation),  or  by  removing  just  enough 
of  the  head  of  the  bone  to  produce  a  dislocation. 
In  either  čase  the  joint  is  destroyed.  The 
former  operation  gives  a  result  better  for  walk- 
ing,  the  latter  for  sitting.  In  extreme  cases  an 
excision  will  be  required. 

In  the  spine  the  best  procedure  is  the  bone 
grafting  operation  devised  by  Albee  (whicb 
see). 

TUBEBCUL08I8  OF  08  CALCI8. — ^In  order  to 
eradicate  the  disease  we  should  never  infect  the 
neighboring  joints.  If  the  focus  can  be  removed 
without  this  infection,  then  it  should  be  done 
and  ali  seque8tra  should  be  removed.  The  bone 
cavity  may  be  fiUed  with  Beck's  paste  or  the 
Bier  treatment  may  be  used.  Occasionally  re- 
section  of  the  os  calcis  will  be  necessary.  Foi 
this  see  under  Resection  of  Ankle. 

SPINA  VENT08A. — This  should  be  treated  by  transplanting  a  bone  with  its 
periosteum  into  the  defect  made  by  removing  the  diseased  diaphysi8  (with  its 
diseased  periosteum)  (Fig.  2).  The  diseased  bone  and  periosteum  are  laid  bare 
and  removed,  avoiding  injury  to  or  opening  of  the  joints,  as  well  as  damage  to 
the  epiphyseal  lines  (in  the  metacarpals  this  is  in  the  distal  extremities,  in  the 
phalanges  at  the  proximal  ends).  The  defect  is  fiUed  in  by  a  piece  of  bone 
taken  from  the  anterior  aspect  of  the  tibia,  which  is  8lightly  longer  than  the 
defect  itself.  The  periosteum  is  cut  larger  on  the  sides  and  ends  than  the  bone 
itself,  whose  lateral  edges  it  should  overlap.  Considerable  traetion  should  be 
exerted  upon  the  finger  and  the  graft  wedged  in  tightly  into  the  defect.  The 
periosteum  overlapping  the  ends  of  the  graft  is  sutured  to  the  periosteum  of  the 
old  stumps,  a  splint  which  extends  out  bevond  the  end  of  the  finger  is  applied  on 
the  palmar  aspect,  and  this  should  be  kept  for  five  weeks.  In  children  the 
8ubsequent  stiffness  of  the  finger  will  disappear  of  itself  by  use.  The  func- 
tional  and  cosmetic  results  are  excellent. 


Fio.  2. — Transplant  from  Tibia. 
Periosteum  overlappin«  the  bone 
into  the  space  left  after  ezcisin« 
the  diaphysi8  of  phalanx  for 
spina  ventosa. 
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ChBONIO    GoNOBRHEAi.    AbTHRITIB 

A  new  and  vcry  hopeful  chapter  haa  Imen  opened  up  recentlv  in  the  treat- 
ment  of  these  often  severe  aiiJ  very  ob^tiuate  eases.  It  is  that  of  drainage  of 
tlie  semiiial  vesieles.  Tlioi^e  interej^ted  are  referred  to  tlie  vvork  of  Eugene 
Eiiller  and  to  a  receiit  artiele  by  *L  Betitlev  Sqiiier8  (15),  from  which  the  fol- 
Iowing  extracti5  are  takeii.  The  receiit  eoiitrihiition  of  Billings  (1)  on  '*Chroiiit! 
F<x*al  liifeetioih^  aiid  Their  Ktiologic  Iielatiniis  to  Arthritia  (and  Nepiiritis)'* 
has  definitelj  established  the  internal  relationship  between  localized  siippiirative 
procesij^s  and  nietafltatie  arthrilis,  Amon^  the  manv  foeal  points  produc- 
ti%^e  of  joint  nianifostations  are  the  seniinal  veaicles.  Billings  haa  scientiticnllv 
proved  that  *^there  caii  be  no  (jiiestion  that  chronic  gonorrheal  infeetion  of  the 
seminal  vesicles  maj  eauae  svsteuiic  disease,  especiallj  arthritis,  and  strepte- 
cocciis  infection  of  the  semina!  %'osieles  mav  aiso  caiise  svstemic  infection  and 
arthritis  defornians/*'  Sqiners  believes  that  tlie  excitmg  cause  is  in  tbe  natare 
of  a  niixed  infeetion*  This  woiild  e^plain  why  we  Lave  so  many  chronic 
arthritides,  popiilarlv  dcsignated  '*rlieumatoid  jointa/ '  whic"h  are  not  specificallv 
neisserian,  but  are  tlie  hite  re^nlt  of  an  aiiteeedent  gonorrheal  infection  witli  an 
engrafted  pvogenic  element.  From  the  focal  point  of  infection  in  the  vesiclo 
we  have  the  period ic  absorption  of  infcctive  material,  either  neisserian  or  strep- 
toooceie,  staphvloeooeic,  or  bctth,  or  eolon  baeilli,  with  the  snbsequent  develop- 
ment  of  single  or  multiple  arthritis,  either  in  the  form  of  a  chronic  ostearthTitis 
of  hypertrojihic  or  atrophie  type.  In  niany  of  these  caseg  massag-e  of  tlie  seminat 
vesicles  will  prove  of  ver  v  little  ciirative  vahie  beeansc  of  the  inadequate  drain- 
age,  dne  to  the  eieatrieial  tissue.  In  cases  of  either  tvpe,  wbere  ali  nieana  of 
treatment  have  been  trietl  and  failed,  incision  and  drainage  of  the  entire  sein* 
i  na!  vesicles  should  be  praeticed  and  the  resnlta  have  proved  nothing  sbort  of 
remarkable. 

Incision  and  Drainag^e  of  the  Seminal  Vesicles.— Sqriiers  bas  perfected  tlie 
tecbnic  of  Eiiller  no  that  the  veaicles  are  brunglit  into  direet  view,  IIis  metliod 
is  as  follow8:  The  patient  is  in  the  extrenic  lithotonij  position.  The  iu- 
cision  ifl  an  inverted  V  wliich  divide?*  the  skin  and  exposes  the  median  tendon 
of  the  perineiim*  Tbia  tendon  is  divideil,  and  tbe  fossie  on  either  sidc  are  opene^i 
by  bliint  dissection  down  to  tbe  prostate.  Tbe  nrethrorectalis  mnscle  is  divided 
and  tbe  prostate  is  expo8ed.  Two  stont  silk  »ntnres  are  now  introdnced  through 
the  prostate  and  blailder  wall  at  the  jnnetion  of  the  prostate  and  bladder  base. 
Thev  are  placed  as  far  latcrallv  as  poasible,  T  met  ion  on  these  sntures  down* 
ward  and  forward  rotates  the  prostate  and  bladder  base  upward  and  forward, 
tbus  exposing  the  fascia  covering  the  vesicles  (fascia  of  Desonvillier) .  This 
faseia  is  divirled  and  the  vesieles  present.  Incision  and  drainage  with  multiple 
punctnre  of  divcrtiaila  or  excision  of  the  vesieles  are  then  readilv  aecompliahed. 
In  excising  the  vesieles  a  ligature  need  onlv  be  placed  a  t  the  superior  external 
pole,  a  t  wliicb  point  tbe  blood  vessels  enter,  the  rest  of  the  vesicle  is  eniicleable. 
Excision  is  made  possible  by  cntting  throngh  the  vesicle  proximal  to  this  liga- 
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ture.    If  drainage  only  is  done,  a  rubber  drainage  tube  is  placed  in  the  vesicle 
and  the  soft  parts  are  sutured  about  it.    This  tubo  is  left  in  for  a  week. 

Stphilitio  Abthbitis 

This  is  more  f requent  than  is  ordinarily  supposed,  and  is  usually  treated  un- 
der  a  wrong  diagnosis.  Sjphilis  occurs  in  the  joints  in  two  well-differentiated 
forms,  which  correspond  to  the  synovial  and  bony  forms  of  joint  tuberculosis. 
Charcot's  joint  is  likewi8e  a  result  of  syphili8.  The  rarer  fonn  of  syphilitic 
arthritis  is  a  synovitis  which  occurs  in  the  tertiary  stage.  The  joint  is  dis- 
tended  and  contains  fluid,  with  but  little  pain  and  disturbance  of  function.  A 
positive  Wa8sermann  in  the  absence  of  other  syphilitic  lesions  calls  for  the  ad- 
ministration  of  mercury  and  possibly  salvarsan.  The  results  of  snch  treatment 
are  usually  prompt  and  satisf actory. 

A  surer  and  more  frequent  form  of  syphilitic  arthritis  is  that  in  which  there 
is  a  proliferative  inflammation  of  the  marrow  and  of  the  inner  layer  of  the 
periosteum  of  the  bone  end.  It  is  either  multi-articular  or  uni-articular  in  about 
equal  proportions.  Ely  says  that  this  type  is  often  a  manifestation  of  hereditary 
syphilis,  occurring  in  children  or  adults.  It  may  lead  to  sinuses  developing. 
Immobilization  is  useless.  Mercury,  salvarsan,  and  tho  iodids  are  our  sheet 
anchors. 

Abthbitis  Defobmans 

Arthritis  deformans  occurs  under  Type  I,  and  is  characterized  by  a  prolifer- 
ation  of  the  synovia  and  of  the  bone  marrow,  by  atrophy  of  the  bone  (either  a 
rarefying  osteitis  or  a  resorption  of  calcium  salts),  and  by  erosion  and  destruc- 
tion  of  the  cartilage.  Ely  mentions  a  group  of  affections  of  joints  which  were 
thought  to  be  one  definite  clinical  entity,  so  called  "arthritis  deformans.^'  He 
says  that  probably  a  number  of  different  agents  are  responsible  for  them,  almost 
always  an  infection.  He  believes  that  any  micro-organism  which  can  cause  an 
acute  arthritis  can  cause  a  chronic  one.  Whether  the  organism  itself  must  be  in 
the  joint,  or  whether,  located  in  some  other  organ,  it  can  elaborate  toxins  which 
cause  the  arthritis,  is  not  settled.  Trauma  probably  acts  as  a  direct  exciting 
cause,  in  the  same  way  as  in  the  acute  cases.  Between  the  slight  8ynovial  in- 
volvement  and  the  severest  cascs  of  chronic  arthritis  of  this  group  the  difference 
is  merely  one  of  degree,  as  the  difference  between  a  mild  svnovial  tuberculosis 
and  a  destructive  joint  tuberculosis  is  merely  one  of  degree. 

The  proximal  interphalangeal  or  metacarpophalangeal  joints  are  often  the 

first  to  be  affected.     The  joints  are  from  the  start  in  flexion  and  are  swollen. 

This  swelling  later  on  disappears,  leaving  the  joint  shrunken,  often  with  a 

distinct  constriction  at  the  articular  line,  this  being  due  to  the  secondarv 

shrinking  of  the  8ynovia,  and  to  the  atrophy  of  the  articular  cartilage.    Motion 

is  restricted   almost   from   tho  start,   and  bony   ankvlosis   sometimes  occurs. 

Flexions  and  subluxations  of  the  diseased  joints  are  often  present  and  may  be 
26A 
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pcrsistcut.     Tlic  Eontp^eii  platc  shoAvs  a  thickeiied  ^niovial  capsiile,  a  tliinDing 
and  erosion  of  the  cartilagc,  aml  an  atrophv  of  tlie  boiio. 

Tlie  prognosis  foniierlv  used  to  be  bad ;  now  it  is  not  so  bopeless.  If  we  caii-1 
ihitl  a  eanse  (m\  iufectioiis  agent),  we  mtiv  aeeoiiiplisli  loiich  by  vaceines  (seo 
imder  Acute  Infectiaus  Aithritis).  Ali  liidden  foci  of  posaible  infectioii  shouM 
bo  cliininatcd, 

If,  after  eareful  stiidv,  we  can  imd  no  fociis,  vve  inust  fall  back  upon 
onipirioism,  Vigoroiis  antisvpbilitic  treatmcnt  sbonbl  be  carrie<l  Dut  for  O 
nnnitlis.  Failiiig  in  tliis,  we  niav  adininister  extrat*t  of  tlivnnm  gland  (powd0mi 
extract,  10  grains^  i3  times  a  dav  ). 

Duri  lig  tbe  aciite  exarerl>atiQii8  rest  is  advisabk\  the  painful  joints  bein^' 
put  oii  splints.  It  is  important  to  keep  the  affeeted  joiuts  in  euch  a  position  that, 
if  ankvlosisi  resni  t,  thev  \vill  hv  in  the  hest  attitiide  for  finictioii.  Thus  the 
knecs  shoiild  be  kept  in  complete  extensionj  tbe  elbows  and  ankles  in  a  right- 
angled  flexion. 

Dnring  tlie  reinissions  the  paticnts  shonld  get  abo\it»  if  necessarv,  the  af* 
feeted  joints  beiug  siipported  by  a  braee  which  allovvs  of  some  motion.  Pussive 
motion  to  the  limit  of  toleration  shonld  be  emplojed  as  well  as  niassage  and 
exercises  by  tbe  Zander  apparatns. 

Operative  treatment  is  rarelj  indicated  except  in  joints,  sncb  as  the  knee, 
whore  bvpertrophietl  fringes  niav  ha  ve  developed  and  ]ne<:'hanieal]y  interfere 
with  fnnction.  In  these  cases  one  may  open  tbe  joint  and  trim  away  tbe 
fringea.  j 

Tbe  socond  type  of  arthritis  is  cbaraeterized  by  inflammation  and  degenera- 
tion  r>f  the  svnovia,  and  degeneration  of  the  niarrow,  and  by  resnlhtig  hvper' 
trophy  of  bone  and  cartihige*  Fnder  tbia  lieading  are  i  ne  In  ded  cases  beretoforc 
deseribed  as  ostearthritis,  the  hypertropbie  fonn  of  Goldtbwaite,  HeberdenV 
nodes,  nrorbns  coxie  sen  i  I  is,  ete. 

Concerning  the  etio]ogy,  we  knQ\v  little  that  is  definite.  The  ebanges  founJ 
in  tbis  t\"pe  are  often  simplv  exaggeratinns  of  tbose  ordinarilv  taking  plaee  ni 
the  jointfl  as  age  advances,  Tnfeetion  probahlv  plavs  a  great  rrde,  Distnrtel 
nietabolisni  is  a  eonvenient  terin,  bnt  it  simplv  expres8e8  ignorance,  The  in- 
iUienee  of  tranma  is  greater  in  tbis  tvpe  thaii  in  Tvpe  T. 

An  internal  derangement  of  a  jnint  fdisplaeed  semilunar  cartilage,  an 
intra-artienhir  fraetnrc  bealed  witb  rnarkeil  defonnitv)  niav  oeea.^ion  a^ 
arthritis.  A  severe  single  tranma,  ešpecia11y  in  tbe  bip,  seems  clinieallv  to  he 
tbe  starting  point  of  the  diaease,  Persistentlv  ocenrring  tranmata  received  iR 
eertain  oeeiipations  canse  manv  of  tbe  cases-  In  this  clasa  wonld  eonie  the  stin-  M 
oned  spines  fonnd  in  pursning  hiljoriona  occnpations.  Some  explain  ihe  chaiiju^s  ' 
in  tbe  joints  of  sneli  persons  as  the  resnits  of  Xatnre'3  efforts  to  relieve  the 
mnscnlar  strain.    The  coabtrimmer*8  elbow  is  another  example*  ■ 

SnbliDfations  in  tbe  joints  niav  oecnr,  Tbe  cartilaginons  edges  livpcrtrophT 
and  they  may  be  trangformed  into  bone^  eansing  spurs  and  exo8tose8  which  in- 
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terfere  with  motion.  Flexion8  as  well  as  lateral  distortions  occur,  these  lateral 
distortions  being  characteristic  of  the  disease.  The  nodular  bone  fonnations  in 
the  terminal  joints  were  first  described  by  Heberden  and  are  called  Heberden's 
nodes.  The  nodular  lesions  of  the  fingers  in  Type  II  are  usually  of  the  tenninal 
phalangeal  joints  and  produce  lateral  deformities,  while  those  of  Type  I  are  of 
the  metacarpophalangeal  or  proximal  phalangeal  joints,  are  fusiform,  later 
often  shrunken,  and  cause  flexion  defomiities.  Portions  of  the  proliferated 
cartilage  may  be  torn  loose,  forming  "joint  mice."  Adhesions  never  form  be- 
tween  the  opposing  joint  surfaces,  and  bony  or  fibrous  iinion  never  takes  plače. 
The  obstniction  to  motion  is  purely  mechanical. 

Treatment. — The  constitutional  treatment  is  important.  Ali  digestive  dis- 
tiirbances  and  derangements  of  the  viscera  shoiild  be  corrected.  A  purin-free 
diet  should  be  used.  Elimination  should  be  promoted  by  cathartics  (particu- 
larly  phosphate  of  soda),  by  flushing  the  colon,  and  by  hydrotherapy.  AH 
sourees  of  infection  should  be  inquired  into,  and,  if  any  be  found,  it  should  be 
eliminated,  as  in  Type  I. 

LOCAL  TREATMENT. — In  this  type  of  arthritis,  in  contradistinction  to  Type 
I,  passive  motions,  mechanotherapy,  ete.,  are  absolutely  contra-indicated,  since 
such  motions  will  injure  the  joint  directly,  by  grinding  together  the  rough,  bony, 
and  cartilaginous  surfaces,  and  by  wounding  the  soft  parts.  Rest  and  protection 
should  be  afforded  by  a  brace  which  permits  motion  within  painless  limits. 
Bakings  may  be  found  useful.  If  the  joints  be  very  painful,  they  may  be  im- 
mobilized  for  a  time  with  plaster-of -Pariš. 

Operative  treatment  may  occasionally  be  advisable,  such  as  the  removal  of 
a  spur  interfering  with  motion,  or  the  removal  of  a  "joint  mouse."  Often  a 
stiff,  ankylosed,  painless  joint  is  much  better  than  a  8lightly  movable  painful 
one.  A  resection  should  then  be  done  with  the  idea  of  stiffening  the  joint. 
Albee  has  devised  such  an  operation  for  the  hip  (which  see). 

Chkonic  Abthritis  of  the  Spine 

This  disease  can  be  generally  divided  into  the  two  types  previou8ly  de- 
scribed, and  overwhelmingly  preponderates  in  the  male  sex. 

The  general  lines  of  treatment  have  already  been  gone  into,  namely,  re- 
moval of  the  cause  of  infcirtion,  if  that  be  possible,  in  addition  to  rest  and  pro- 
tection. Forcible  mobilization  should  not  be  used.  To  prevent  deformity  and 
relieve  the  pain  a  well-feeHng  spinal  brace  or  jacket  should  be  worn. 

OHABCOT'S   OB  NEUBOPATHIO   JOINT 

This  occurs  in  tabes  dorsalis  and  syringomyelia,  and  is  probably  produced 
by  the  late  syphilitic  toxins.  The  joint  becomes  loose,  subluxated,  and  wobbly, 
and  is  distended  with  fluid. 

Treatment. — Conservative  treatment  is  probably  the  bcst.    The  patient  may 
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go  about  for  jears  comfortablj  \vith  a  well-fittmg  brace.  Resectlona  may  be 
done  to  etitfen  the  joiiits,  vvith  good  success  in  the  ankle  but  with  poorer  results 
in  the  knee.  The  joints  mav  likewise  bo  atiffeiied  by  graf  t  ing  in  to  the  twQ 
bones  making  up  the  joiiit  living  bone  with  periosteum  taken  froiu  the  tibije. 
In  patients  of  the  workmg  clasa  an  earij  osteoplastic  foot  amputation  is  ad- 
visable,  ali  meaBs  being  taken  to  see  that  the  os  caleis  heals  firnilj  to  the  tibia 
and  £biila. 

B£MABTHB0SIS 

Eflnision  of  blood  into  the  joints  iu  licmophiliacs  19  not  at  ali  iineominoD,  the] 
knee  being  probi^blv  the  most  freipieiitly  affeeted.     It  CK*curs  even  after  a  si 
injurv  or  no  injurj  at  alL 

Treatment.^ — Tho  limb  should  be  piit  at  rest  on  a  splint  in  the  elevated  poSP 
tionj  the  patient  being  reeunibent»  and  an  iee  bag  or  evaporating  lotions  sbonld 
be  applied.  The  general  treatinent  of  hemophilia  is  unsatiafaetorj,  but  one 
ehoiiid  adniiiiister  lactate  of  ealeiuni  in  ten-  to  twenty-gram  doses  three  times 
a  dav,  Avith  the  hope  of  increasing  the  coagnlabilitj  of  the  blood.  Norma!  horse 
or  human  sernni  should  be  adininistered  for  the  same  purpose.  Massage  and 
aspiration  shouhl  be  avoided  on  account  of  the  danger  of  increasing  the  bleeding* 
Passive  movement  niust  be  verv  graduallv  and  cautiouslv  eniploved  after  the 
effusion  bas  disappeared,  When  freqnent  effusions  occur  into  jointSj  osteo- 
artbritie  changes  are  very  likelv  to  take  place. 


ABTHBEC?TOMY  AND   EXC7ISI0N  OF   JOINTS 
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Arthreetomv  is  used  as  mcaning  the  removal  of  svnovia  either  alone  or  plus 
excision  of  the  diaeaaed  portions  of  cartilage  and  bone  by  spooning  or  wiUi^ 
chiseh     The  hoped-for  ultimate  result  is  the  retention  of  motion*  | 

Excision  (or  resection)  is  reserved  for  operations  wbere  the  whole  articular 
Burfaces  are  systematieallj  removed.     The  cxpeeted  result  is  ankjlosig, 

Arthreetomv  bas  a  verv  limited  applieation.     ]n  general  it  niay  be  said  to 
be  the  operation  of  choice  in  children,  if  an  v  be  pcrformed,  on  account  of  avoid-  fl 
ing  injnrv  to  the  epiphvses,  whicb  \vould  oeeur  in  an  exeision.    The  ditficiilty  in 
niany  joints  is  to  get  snfficient  expošure  to  remove  ali  the  synovia  witbout  re- 
moving  some  of  the  bone,  e,  g.,  hip.  H 

Excision  or  resection  is  the  operation  of  choice  in  adults.  The  result  in 
general  to  be  expeeted  is  ankvhjsis,  as  in  knee,  wristj  and  ankle,  or  ioipaired 
motioUj  as  in  hip,  elbow,  and  shoulder. 

The  use  of  a  toumiquet  bas  cansed  considcrable  difference  of  opinion.    The 
subsefpient  oozing,  dne  to  the  vasenlar  paralysis,  is  a  great  disadvantage.     I  pre- 
fer  to  operate  without  a  tourniqiiet,  chunping  ali  veasels  as  I  proceed*     In  anv       , 
museular  paralysis.    A  broad  band  shouJd  be  employed*  fl 

In  ali  jointa  \vhero  we  hope  to  suhseqnently  obtain  usefnl  motion,  as  in  the  " 
caae  a  7iarrow  rubber  tube  should  not  be  used,  aa  this  may  cause  subsequent 
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shoulder,  elbow,  ainJ  hip  joiiits,  we  innst  seek  to  preserve  ali  thc  ligoinent.s  aiid 
muacnlar  attachments  possiblc.  Tliis  is  bcst  aecomplished  l>y  chiseling  their 
insertioiis  away.  If  this  1k>  not  pos^iblc,  thcn  the  atliit^hmeiits,  together  with 
the  periosteuHij  shoiild  be  lifted  up  frum  tlie  bone  beneatb,  of  wbicb  is  re- 
moved  as  much  as  h  necessarj.  After  tbis  tlie  periosteimi  is  replaced  and  tbe 
mtiacles  sutured  to  the  bone  in  their  proper  relations  to  each  other.  By  thia 
methoJ  in  tlie  slionlder  and  e!bow  jointSj  after  sneli  a  subperiosteal  reKoction, 
and  with  proper  after-treatment;  a  verj  satisfaetory  and  powerful  inotion  may 
be  attained. 


• 


ExcisiON  OF  Hip 


The  ineisions  which  niay  be  einployed  in  excision  of  tbe  hip  are : 
A-     Anterior  straight  ineision — Barker^s  operatinn  (Fig,  3). 

B.  Exteriial  or  Laugeiibeck's  operation — Kunigs  niethod.     This  is  prob- 
ably  tliebest  (Fig,  4). 

C.  Posterior  angiilar  incision— 'Kocher'^  operation  (Fig.  5), 

D.  Total  extracapsnlar  rcseetion  (  Bardenbener). 

Eaeh  of  tbcse  methods  bas  its  own  speeial  nierits  and  ijiay  be  used  aecording 
to  different  circumstances. 

Other  methods  are : 

Larghe'8  bigh  curved  incision. 

Ollier'8  snnff-box  mcthod. 

Anterior  Straight  Incision — Barker's  Operation  (Fig.  3), — This  is  the 
most  satisfactorv  inotbod  for  ebildreii,  siiice  tliere  is  mnch  less  danger  of 
damage  to  the  epiphyseal  line  of  the  great  tnx4mn- 
ter.  There  is  praetically  no  division  of  niuaoles. 
The  ineieioH  l>egins  14  inob  bckiw  the  anterior  aii- 
perior  iliac  spine  and  nms  down\vard  and  8lightly 
iiiward  for  abont  4  in.,  npening  up  the  groove  be- 
tween  the  sartorius  on  the  inner  side  and  the  tensor 
vagina?  feinoris  on  the  on  ter,  these  niuscles  being 
retracted  otit  of  the  way.  The  external  cutaneons 
nerve  h  retracted  outward,  if  seen ;  aa  the  ineision 
is  deepened,  the  transverse  division  of  the  external 
circuiDflex  arterv  being  ligated,  the  eapsule  of  tlie 
joint  is  expo&ed  and  ofiened,  parallel  in  line  with 
the  original  incision,  and  on  to  the  head  of  the 
feoiur.  The  eotvloid  liganient  is  ineised  to  allow 
entranee  of  air,  whieb  perraits  tlie  head  of  the 
femur  to  be  drawTi  down  lower,  The  neek  of  the 
bone  is  divided  \vith  a  narrow  saw  or  a  Gigli  8aw. 
The  head  is  then  seized  with  lion-iawed  foreeps 

md    removed,    after    entting   the    liganientmn    teres,      The    most    important 
part   of   the   operation    is   now   to   be    porfonnedj    namelv,    the    removal    of 
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Hit*  discased  s\TioviaI  membraiip,  The  rapsiilar  i*riLniial  incii^ioti  is  de^ 
tiiioJ  iiiul  the  tijssuc^  in  front  of  it,  upward  and  do\vnwardj  aro  separated  bv 
t  bi*  fiugrr  and  raised  until  the  mar^n  of  the  acetabnhim  is  reaehed,  wheii  tlio 
nntt^rior  marpin  of  the  capsnle  niav  hc  cut  avvav  alniost  entire.  Witli  good  xt 
traction  tlio  acetabnliim  is  next  cleared  by  gonge  or  soissors  or  eurette,  the 
r«^inaini»  cif  the  ligamentiim  teres  being  renioved  also,  The  posterior  pirtion  of 
tbi^  ea|vulc  is  next  excised  or  cnretted  thoronghlv.  It  niav  be  inipossible  ttr  do 
thU  \w\\  thi\nigli  the  anterior  ineision,  If  the  patient  is  standing  the  operation 
Wt»IU  Chevne  and  Bnrghard  reeoniinend  that  a  seeond  iueision  be  ruaile  behiivl 
\lw  lnx'httnter,  niiining  npward  and  backward  froni  ita  jKisterior  border  in  t\ic 

direetiun  of  the  tihe  rs  of  the  ghitens  Tnaximu^ 
wbieli  are  blnntlv  separated,     The  disseetion 
is  deepened  nntil  the  posterior  portion  of  the 
capsnle  is  rearheil,  whieh  is  separated  from 
t!ie  po.stericjr  strnetnrf»s  bj  a   iinger  in  ihe 
posterior  \vonnd  and  another  in  the  anterior 
wonnd.     A  eoiisiderable  portion  of  the  eap* 
sule  mav  thns  be  ent  away.     The  wound  is 
irrigated   and   a   rubber  tube  is   iutrodiieed 
throngh  the  posterior  ineision  fnr  drainag&J 
The   renuiinder  of  the  posterior  wonnd,  a3™ 
wel]  as  the  anterior,  is  sntnrefi  conipletelv. 
The  liinb  is  bronglit  to  a  position  of  aMue- 
tion,  tbe  additetors  iMnng  divided  close  to  tha^ 
pnbis,  if  tlioiight  Jieeessarv.  V 

AFTER  TREATMENT.— Extension  shonid 
be  applied,  a  weight  of  *1  or  4  pnnndjs  being 
nsed  fnr  a  ehihl.  The  linil)  shoiild  lx*  in  ab- 
duetion  and  rotation  prevented  by  a  suitable 
iipparatns.  Tlie  patient  shoold  be  prevented  froin  sitting  np.  Tliis  treatnient 
«h*iuld  be  continned  for  six  \veeks,  then  a  donble  Thoraas'  splint  .sboubl  be 
applied,  when  the  patient  can  get  abont  on  cnitches  with  a  higb  b<M>t  on  the 
Bound  side.  No  weight  should  be  allowed  on  the  operated  side  until  6  or  sd 
nionths  after  the  operation,  If  a  inovable  joint  is  desired,  liniited  passive  mo- 
tiouH  of  the  Joint  shonid  be  given  twiee  a  week  after  the  wonnds  are  healed. 

Esternal  Straight  Incision  or  Langenbcck's  Operatioa — Konig^s  Method  (Fig. 
-1), — ^This  method  is  particnlarlv  advisitlile  in  adiihs  \vlien  the  disease  exten<l8 
far  ont  along  the  neek  of  the  femur,  and  particnlarlv  when  there  are  several 
Ninnses.  It  is  probablv  the  most  frecjuentlv  nsed  method,  althongh  there  is  oon- 
nfderable  interferenee  with  ninscles. 

11ie  ineision  is  abont  5  in.  loncj  and  mns  over  the  middle  of  the  great 
tnicdinnter  in  line  with  the  long  axis  of  the  femnr.  Abont  half  of  this  incision 
lie»i  nhove  tlie  trtx*hanter.  It  is  earried  dowii  throngh  the  ghiteus  maxininsL 
Tho  gap  between  the  gintens  medins  In  front  and  pjriformis  behind  is  identified 
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Jd  rhe  iijiusr!esi>t?p;initeil  and  tlien  retrat^tcd,  The  caph^ule  of  tho  joint  and  tho 
'riui?tiniiti  uf  the  *^YViit  iRH-hiintc/r  iire  di  vidcd  tt>  tbe  bone  iii  tlie  line  of  tlic  origi- 
^tl  incisiun,  The  trc^chanter  in  Youn»r  mibjeets  is  U8iialiy  cartilaginons  and  the 
[piphvseal  pirtinn  umy  be  divided  verticallv  in  two  vvitli  tbe  knife.  Tbese  por^ 
Uou?i  retjiiu  tbeir  ninseuliir  utlafliineiitis  ubove  and  below  and  are  conuected  with 
he  feiimr  bv  pcriostcnnn.  Tbe  1wn  portiouis  are  retracted  aside.  In  adulta,  with 
fa  brnad  cbisel  cilt  off  a  abell  nf  b<ine  fnnu  tbe  {interidr  and  fnmi  tbe  po.sterior 
iimrgins  of  tite  tnx^haiiten  Len  ve  tliose  shells  Inusclv  attaebed  tn  the  sbaft  of 
llie  fennir,  bcdiit^  binged  bv  tlie  pciriosteuni  aiid 
m>ft  tissucs.  These  sliells  bear  tlie  iiisertious  of 
tbe  tTcxdianterif*  iiniaclei*,  or  tbe  museles  niav  he 
8<^parated  froui  the  troelianler  .subperiusteal]y, 
This  last  is  not  so  good  a  inethod  as  the  one  pre- 
rod in;;^,  The  reniaininir  portion  of  the  troehanter 
l»c*tvveen  tbese  two  shellt*  mnst  be  removed  tliish 
M-ilh  the  fenioral  neck  by  meaiis  of  the  chiseL  Ex' 
piise  the  neek  of  the  fenmr  and  bare  the  bone  witb 
the  jTeriosteal  elevator.  IHvide  the  neck  with  u 
tiijger  saw,  or,  l>f^tter,  a  Gigli  saw.  The  neck  and 
hcad  are  seized  with  lion-ja\ved  foreeps  and  gradu- 
al  Iv  extraeted.  The  removal  is  nnich  faeilitated 
liy  incišing  the  eapsnlar  ligunient  freelv  and  ad- 
iiiitting  air  iBto  the  joint.  This  mav  permit  di- 
viBion  of  the  ligamentnni  teres,  if  it  ho  štill  intaet. 
Another  plan  is,  aftor  dividing  the  iigamentiim 
teres,  ta  dislocate  tbe  bead  out  into  the  wonnd 
befiire  its  division.     If  bv  rea»^on  of  bonv  ankylogii^ 

it  be  difficnlt  to  reniove  t\w  head  in  one  pii^ee,  there  is  no  objeetion  to  eliiseling 
it  out  of  the  aeetabuhun.  In  nnn8na]Iy  diflieult  eases  one  niay  chisel  away  a 
portion  of  the  posterior  rim  of  tbe  acetabuhim,  whidi  wi]l  allow  of  the  intro- 
dnction  of  n  strong  perinsteal  elevator,  \vhJeh  \vill  pertnit  of  tlie  prving  ont  of 
the  head.  The  pfiint  \vbere  ibe  bone  is  saw(*d  wili  dt^pend  npnn  tlie  anioiint  of 
diaease  present.    Tbe  nsnal  point  is  at  the  jnnction  of  the  neck  and  the  shaft. 

SuflBcient  of  the  pn^terior  sn]>eri(>r  eotvloid  rini  shonld  l>e  removed  to  a!lnw 
of  free  inspeetion  of  the  eotyloid  cavitv.  Ali  di^cased  parts  shonld  be  reniove  I 
with  chisel  and  »poon.  In  eases  where  diseasc  has  invaded  tbe  pelvis  and 
eniraed  iliae  aliseens,  tbe  latter  nmst  be  independentlv  opcned  ahove  Ponpart's 
Hganient  and  cleared  ont, 

Remove  ali  the  diseased  Hyn<ivial  niendjrane,  partienlarlv  the  pouch  wbieb 
rima  down  to  the  lesser  troehanter,    Attend  to  sinuaes.     I>rain  tbe  renniinder  o 
the  wound  \vith  tnbe  and  sntnre.     Tbe  eavitv  niay  be  fillcd  witb  bi^mnth  past 
if  thnnglit  best. 

Posterior  Ang^lar  Incision — Kocher*s  Operation. — Tbe  ineision  (Fig,  5)  \ 
gins*  at  tbe  base  uf  the  exterual  asjjeet  of  the  great  trochanter^  then  passes  n 
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ward  and  forward  to  its  anterior  supcrior  angle,  tlience  obliquely  iipward  and 

inward  to  the  line  of  tbe  fibera  of  tbe  gluteiis  niaximiis  toward  the  posterior 

fiiiperior  iliae  spine.    Split  the  tcndon  and  iiiuscnlar  fibers  of  tlie  ghiteus  maxi- 

mus  in  tbeir  diref^tion  and  separate  tliem.     Expose  tlie  ghiteiis  medius  at  its 

insertion  into  tbe  troebanter.     Kotate  tbe  liip  inward  so  as  to  make  prominent 

tbe  posterior  angle  ol\tbe  siimiuit  of  the  troebaiiter.     Find  the  grtKive  between 

tbe  ghitens  niedins  an<l  maximus  above  and  pvrifomiis  bclow,  dniNving  them 

asi  Je*    l>ividc  tbe  cap^nle  alnng  tbe  snperior  liorder  of  tbe  pvriforniia.     Rotate 

the  tbigh  outward  and  snbperiosteallj  separate  tbe  ghiteus 

/j^^^       niodhis  from  tbe  onter  aurface  cvf  tbe  ghiteiis  maximii3 

^^^JB^HBj       froni  tiie  anterior  border  of  tbe  great  trfvrfianter,  raisiug 

^B^^^^KP^       ^  ^hin  biver  of  bone  with  tbese  tendons  \vitli  the  ehisel  if 

^H^^^^r  possible.      In   the   same  way   sidiperiontealiv   detacb   tbe 

^^^^M  pvrifomiis,  obtnrator  cxtemus  and  gemelli  from  tbe  inner 

^^^^  aspect  of  the  great  trochanter  and  tbe  obtnrator  oxtemus 

from  the  digital  fossa.     Rotate  tbe  thigb  inward  and  clear 

the  inner  and  posterior  aspeets  of  tbe  great  trochant^n 

Thiis  the  beiid,  neek,  and  great  trochanter  are  free.     Cnt 

tbe  internal   cotvloid   ligament  to  admit  air,  divide  the 

liganientmn  teres  from  hehind,  on  the  hoad  of  tbe  femur 

\vhile  tlie  limb   is  addncted,  Hexcd,  and  rotated  inward, 

The  head  is  now  disloeated  throngh  tbe  wound  by  out- 

ward  rotation  and  removed, 

The  remainder  of  the  operation  is  eompleted  as  de- 
acribed  in  the  preceding  operations. 

Regardlng  tbe  operation  of  Koeher,  Cbevne  and  Burg- 
hard  sav;  By  tbis  operation  tbe  \vbole  of  tbe  interior  of 
the  joint  is  verv  freclv  exposed  and  tbe  tborongh  renioval 
of  the  disease  is  perhapa  easier  hv  this  method  than  by 
anv  otbc-r.  It  i8,  bowever,  open  to  the  serions  objection 
that  the  glutei  are  considerab!y  damaged,  and  the  fnnctional  resiilt  is  not  likely 
to  be  so  good;  it  givea  exeellent  draiiiage,  boweverj  and  should  be  emplojed  by 
preference  in  eases  in  \vbirh  nuineroiis  septic  ainnses  are  present* 

OUier^a  Siiuff-box  Method — ^Binnie.— Flex  the  tbigh  to  an  angle  of  45^  and 
addnet  so  as  to  make  tlie  trochanter  prominent.  ilake  a  aemilnnar  incision,  the 
lowest  point  of  whicb  is  about  2  in.  below  tbe  tip  of  the  trochanter,  This  in- 
cision is  continned  in  front  of  tbe  trochanter  2  or  3  in.  in  a  cnrve  with  the  con- 
eavitv  np\vard  and  the  same  bebind  the  trochanter.  Tn  front  the  incision  is 
deepened  between  the  ghiteus  maximn8  mnscle  and  the  tensor  vagina?  feinoris. 
Bebind,  tbe  fil}ers  of  the  gliiteiis  maximns  inuscle  are  separated.  Tbe  great 
trochanter  is  tlien  separated  oblif|tiely  so  as  to  secnre  anbsequent  easy  nnion. 
This  is  aceomplished  with  a  Gigli  saw,  pasaed  aronnd  the  trochanter,  cutting 
outward  and  (h>wn\vard,  or  tlie  base  of  the  trochanter  is  cnt  throngh  with  a  saw 
from  withont  iHward  and  npward,  or  the  same  division  is  madc  witb  an  osteo- 
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tome,  ReilcK^t  iipward  the  separatcd  trcFchaiiter  \vitli  its  miisclea,  wliich  wUI 
expode  the  joint  tborouchlv.  Treat  the  disease  as  alreadv  dcscril>ed  and  finally 
retiini  the  trooliaiiter  to  its  iiormal  position  and  fix  it  there  by  siitiires  of  eitlier 
wire  or  flinmiic  giit,  poirs,  sorpws,  nr  iiaiLs. 

OperatloBs  on  the  Pelvis  and  Acetabiilum  with  the  Pelvic  £dge  Incision 
(Sprengel). — The  indications  for  this  nictliud  aro  ^ascs  of  ttihcrculous  coxitis, 
with  ac€»tabu!ar  or  polvic  involveinent,  wljich  are  nnt  benefited  dcspito  rcsectinn. 
Spreugel  indivtdiuilizes  the  eases  ainl  lias  iTnIicatcd  sevend  metih kIs  by  wbieh 
the  diseaaed  areaa  may  bo  freelv  exposcd.  Witli  nintgenograms  we  can  iiow 
better  than  previoiislv  locato  the  disoase  froiu  the  })osition  t>f  tho  fistnlte,  froni 
tbe  use  of  the  probe  and  rectal  exanHnation.  From  the  results  of  these  one  of 
the  Sprengel  metliods  mav  bo  eliosen ; 

1.  Sprengel  rceoniniends  h  is  tvjiieal  pelvie  e*]ge  incision  in  čase  the  discaso 
is  situatcd  above  and  behhid  tlic  «retabiduni,  The  ^kin  incision  b€G:ins  jiist  in 
front  of  the  posterior  siiperior  spine  anJ  follovvs  ah>ug  the  iliac  cre.st  to  the  an- 
terior  aiiperior  spine.  It  dividea  skin  and  innseuhir  origins  down  to  the  bone, 
From  the  front  end  nf  this  incision  the  fnrther  ineision  cnrvcs  in  aii  anglo  do\vn- 
ward  and  follovvn  in  the  boniidarv  hetween  tlie  tensor  va^inie  fenioris  and  the 
ghiteus  nuiiinuis  to  tho  trnehanter.  This  triangrilar  skin-muscle-pc^riosteal  tiap 
is  snbperiosteailv  i?eparated  from  the  pelvis  and  reflo(*ted  downward.  Tbe  onter 
pelvie  snrface  ia  thua  freelv  expos(Hl  duwn  to  the  ineisura  isehiadtea  inajor. 

2.  According  to  Sprengel,  tbe  above  incision  is  not  suffieiont,  if  the  tuhercu- 
lous  process  basi  progressed,  not  onlv  on  the  si  de,  hnt  farward  from  the  acetab- 
ulum,  partieidarlv  if  ffexion  and  adduetion  contraetnres  ha  ve  oeenrred  in  tbe 
hip.  Sprengel  then  pmeetuls  ns  follnwa:  The  operation  begins  with  an  incision 
over  Poupart'«  ligament  for  the  propbvlactie  exposiire  of  tbe  crnral  nerve,  flo  as 
to  make  snre  that  it  be  not  injnred  later,  The  incision  then  nins  to  the  anterior 
snperior  spine  and  back  along  the  erešt.  There  oecnr  cases  in  which  the  cica- 
tricial  soft  parts,  adhcrcnt  to  tho  pelvia^  cannot  be  8uthciently  retracted  down- 
ward  with  this  incision.  Sprengel  tlien  ndds  an  obIi(|ne  ineision  to  the  first  one, 
ruiming  from  the  anterior  suj^erior  spine  tu  tho  troehanter.  For  ali  foci  lying 
on  tbe  onter  side  of  the  pelvis  these  Sprengel  pelvie  edge  incisions  furnisb  a 
free  access  and  survev.  After  down%vard  retraction  of  tbe  dap,  if  necessary,  tho 
feraoral  head  is  rcsected,  aeetabnlar  foci  are  chiseled  away,  extensions  of  the 
tiibercuhjsis  into  the  diplor*  are  exposed  and  removed,  after  eh  i  sel  ing  away  tbe 
onter  table  of  the  ilinrn,  etc,  Tbe  contracted  flexor  mnscles  are  finally  trans- 
vergely  divided. 

3*  If  the  tnbercnlosis,  after  perforation  of  the  acetabnhini,  has  advanced 
to  tlie  inner  side  of  the  pelvis,  then  Sprengel  advises  tbe  following  procedure: 
An  eKtensivG  vertical  incisicin  is  niade,  acf^ording  to  the  position  of  the  anterior 
figtula%  whoso  upper  end  lies  above  Poupart's  ligament.  Throngh  tliis  ineision 
the  crnral  ner\'e  and  the  femoral  vessels  are  expoged,  to  prevcnt  snbseqnent 
injtirv  to  them.  An  oh!iqne  incision  parallel  to  Ponpart's  ligament  is  added, 
joining  tbe  npper  end  of  the  vertical  portion.    Then  one  proceeds  as  in  ligating 
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the  coiiiinon  or  exterBa]  iliac.  The  abdoniinal  wall  is  divifled»  tbe  peritonojl 
pouch  is  pushed  iipward  and  iuwardj  the  fibers  of  the  iliopsnas,  or  its  rcranants, 
an?  partlv  bhiiitlv,  partlv  sbarplv,  separated  and  rctraeted  initil  tJie  intenifll 
mdo  r>f  the  aectidjiihmi  is  exposed  and  freci  Tbe  exteTit  of  the  diseasc  arul 
tho  iieccssary  prt)cedurt^  ean  bc  well  ascertaiiied.  Ali  diseased  parts  are  rr- 
iMovfd  \vitb  oiier^^etic  iise  of  tbe  cliisel  aud  spnon.  If  a  prat  d<'iVet  of  thv  m- 
tabiilnm  resiiks,  it  is  neeessarv  tluit  the  aoft  parts  on  tiic  outer  siih?  shall  he  siitJi 
cientl v  widclv  cxpoged.  A  part  of  the  woiind  is  closed  witb  bnricd  entiires^  mA 
tbe  reiiiainder  packed, 

Total  ExtracapsElar  Resection  of  Hip  (Bardenheuer).— Spreiifrers  slsin  in 
cisioii  is  used.     The  entire  museidature  on  tlie  oiiter  side  of  tlie  iliiun,  glutvua 
inaxiiuua,  niediua  and  niinimus,  and  tensor  vaginam  femoris  are  separated  at  thcir 
origin,  at  the  edge  of  tbe  sides  of  the  saeruni,  at  the  snperior  and  inferior  Hiim 
of  the  ibiim,  do\vn  to  the  iipper  bouiidarj  of  tbe  great  seiatic  notcb,     Tbe  Hali 
tbus  fasbioned,  containing  niuacle,  nerves,  and  vessels,  is  retracted  backwar(l 
With  iinvard  rotation  of  tbe  femiir,  one  sbtjrplv  diviiles  tbe  pvrifonni.^,  ohtu- 
rator  exteruiis,  internns,  and  gemelli  at  tbe  great  trochuntcr,  and  the  iliopsoas 
from  the  lesser  troehanter.     The  psoas  %vitb  tbe  periostcnm  is  now  raiscd  up 
from  tho  viseeral  si  de  of  tbe  iliiim  and  tbe  back  of  the  aeetabuhim.     A  large, 
blnnt,  en r veri,  fenestrated  aneurvsni  ueedle  is  passed  from  tbe  inside  of  the 
pelvis  ont  throngh  tbe  great  aciatic  noteh  and  a  Gigli  8aw  is  drawn  throughj 
and  the  iliac  bone  is  sawn  throngb  above  the  aeetabnbnn — higbcr  or  lower.  de- 
pending  on  tbe  extent  of  tbe  caries.     The  pn!>ie  bone  is  divided  with  tbe  cliisel 
below  the  ileopnbic  tuberositv,  and  tbe  isobinra  likewise  is  divide<l  from  the 
obtnrator  foramen  outward  toward  the  lesser  sciatic  notcb.    Finallv  the  femur 
is  divided  above  tbe  troebanterie  line,  so  that  more  is  removed  from  the  ontsitJe 
than  from  tho  inside,  in  order  tbat  after\vard  the  femoral  shaft  eau  be  brought 
in  the  abdneted  position,  \Tbere  it  slionld  be  nailed  to  tbe  sawn  snrface  of  the 
iliac  bone. 

Reanlta  of  BeaectioE  of  Hip  for  Tuberculoas  Coxitis, — Tbe  goal  arrived  at 
in  rcsections  of  tbe  hip  for  tnberenlosis  is  sel  dom  a  inovable  joint,  bnt  a  joint 
ankvlosed  in  a  proper  position,  The  fnnctional  resiilts  of  Kocber'8  patients 
sbowed  that  tbe  v  eonld  walk  for  from  t\vo  to  fonr  bonrs»  ninstlv  witliont  pa  in  or 
woariness*  Most  of  the  patients  liruped  more  or  less  stroiiglv,  half  of  them  useil 
a  eane,  bnt  none  uaed  enitcbes.  Ali  patients  coiild  pursiie  tbeir  work  well- 
Tbe  Bl)ortening  amonnted  on  the  average  to  4  to  8  em.  Flexnro  contractiires 
were  al  most  ahvavs  prcsent  np  to  30° ;  half  of  the  cases  had  adduetion  con- 
tractiires of,  on  the  average,  20°. 

Iiidi€atioiis  for  Resection  of  the  Hip. — Tulierenlosis  and  aeute  osteomve- 
litis  fnrnish  praeticallv  aH  cunditions  calling  for  tbis  procedure.  Tbe  grent 
majoritv  of  the  German  snrgeons,  in  view  of  tbe  better  resnlts  obtained  by  the 
improved  and  simplified  conserv^ative  treatment  of  hip  joint  tubercub^sis,  have 
again  iK^eome  conservative  and  onlv  rescet  wben  the  conservative  treatment  does 
not  lead  to  a  cure,  or  wben  there  is  severe  bon  v  involvement,  sncb  as  weilge' 
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liaped  infarcts,  grcat  8ec|iiestra  (>r  perforatioii  nf  the  acetalniliim,  or  wheii  sup- 
luration  is  verv  pmfnse,  and  wlieii  the  gfiieral  cniistitutioii  is  pro^ressivelj  be- 
poming  worse,  Ilest^^tiuii  is  moro  ofteu  iiuHcated  in  a<liilts  tliaii  in  children, 
■since,  in  tlie  ktter,  disturbaiices  of  growtli  of  the  limb  occur  and  give  very  bad 
[tinal  results.  A  comparison  of  the  indicationa  in  varioiis  clinic^s  show9  great 
diva^rsitv  of  opinion  :  thns  Kietlo!  reseeted  iii  89  pcr  cent.,  and  treatej  ouly  11 
per  cent,  conservativelv,  while  v.  Briuis,  of  ;387  caaes,  reaected  onlv  66,  and 
treated  »321  conservativelj.  The  indioations  for  rei^ection  have  not  only  be- 
coine  more  eonscrvative,  but  the  tvpical  reaection  is  not  always  performed, 
the  procednre  often  Ireing  linutcnl  to  atvpioal  rpsc^etions  or  removal  of  8*Mpiostra. 
De  Qnervam  considers  that  in  hip  joint  tiibercuhisis  tho  only  surgical  treat- 
ment  allmved  is  tbe  renioval  of  large  sei|nc8tra.  Tn  the  Bardenhencn-  aretabn- 
lar  resi*rtion  wc  liave  now  an  operation  witb  \vhit4i  we  oan  extirpjite  tnb(;r- 
eulosis  of  tlie  aeetabiilnin.  The  Bardenbeuer  (extracap9ubir  resection)  oper- 
ation (whk'h  aee)  givcs  8  per  f-ent,  better  resni  ta  witb  a  sinaller  niortalitv  (70 
p<*r  <'ent»  nf  enres  witb  4  per  vvnt  niortatitv)  tban  tbe  bitberto  ^^tvpicaT' 
res4*<»tir>n  operaticni,  If,  in  spite  of  thin,  it  han  not  been  fretpientlv  emploved, 
the  rea8<:m  is  that  one  avoids  so  nidii'al  a  procedure  in  the  first  resection,  an 
Bardenliener  advise.s,  By  tht»  nse  of  tlie  tyj>ieal  rcseetion,  vvith  eleaning  out  of 
tlie  acotalnilnin,  Kr»nig  uu<]  Volkinann  ohtained  **2  per  rent  of  eonipk*te  healini::. 
One  wj11  obtain  a  enre  in  ovt-r  a  balf  of  the  eases  with  conservative  treatment. 
Heaide.s  these  fonsideratinns,  it  is  to  be  observe<J  that  vvith  tlie  perfection  of  tlie 
Itontgen  ravs  \vt'  have  nnw  a  ineuna  of  Irjcalizing  eertuinlv  the  sitnatioii  and 
extent  of  thr  InluMcnhisis.  (>nly  nivw  does  the  Bardenhener  extraeapsular  resec- 
I  tion  reeeive  its  prnpcT  indiention  in  some  eases,  and  it  is  to  be  nsed  nnlv  wbcn 
tli«*  greatest  loealixati**n  of  the  tuberenlosis  is  in  the  aeetabulnni  and  pel  v  is,  in 
vvbicli  C4*se  the  scM»alled  tvpic^al  resectioii  wonld  not  Ive  snffieientlv  radii*ab  that 
18,  if  the  treatment  of  the  aeetabulnni  witli  apoon  and  ehisel  m  not  siiHieient, 
Thi.s  \ve  ean  now  tletennine  u!)S(jlntely  by  nieans  of  tbe  Iirtntgen  pietnrc  befc*re 
the  operation  anj  reseot  iinnunliatelv,  aeeording  to  Bardenbeuer's  uietbod*  Fig- 
ure O  gives  tlie  epiphvseal  linea  in  the  vicinity  of  tho  hip,  knee,  and  ankle  joints. 

ExcisioN  OF  Knee 


The  term  exeiflion  is  here  raeant  to  refer  to  operationg  in  wliich  the  entire 
articular  aurfaces  are  excised, 
I        Numerous  incisions  are  emploved  (see  Fig.  10),  as  fo]lows: 

A.  U-eurved  anterior  transverse  ineiaion  (Fig.  7  and  Fig.  10,  D).  ProV 
abJv  the  beat  incision  is  tbe  l'-eurvcd  anterior  transverse  ineisii>n  (TeKtor). 
The  convexity  is  downward,  coniniences  o  ver  the  center  of  tbe  lateral  aspect  of 
the  joint*  or  at  tlie  posterior  nuirgin  of  one  femoral  eondvle,  nins  down  to  niid- 
way  between  patella  and  tn!>ere]e  of  tibia,  thenee  npvi'ard  to  tbe  posterior  margin  ^ 
o{  the  opposite  eondvle. 

B.  Volkniann's  transverse  incision  through  tbe  patella  (Fig.  10,  C).     This 
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Fig.  1. — The  U-cttrvkd 
Anterior  Tramhveiisk 
Incision  for  RE!<*EC- 
TJON  OP  Kit^m  JoiNT 
(TkxtobO 


i  ne  i  si  on  is  iiiudc  froni  one  <?picondyIe  to  tlie  other,  pass- 
ing  over  the  iniddle  of  t  ho  patella.  The  piitolla  k  di- 
vidod  trunsverselj*    This  is  the  iiext  best  incision. 

(\  IvtJcihers  external  Looked  incision  (  Fig.  10,  A). 
Tliis  begins  just  heluw  tlm  niiddle  uf  the  tnborcle  of  the 
tibia,  rnns  outward,  and  thfn  enrves  iipward  over  the 
extornaI  condvlo  of  t  ho  tibia,  thenee  slightlv  ontward 
and  npward  jnst  in  fnnit  of  tlie  external  epicondvle  of 
the  feniur, 

D,  Haln'8  invcrted  U-shaped  incision  with  con- 
vexity  iipward  ( Fiij,  10,  B).  Tn  this  the  qnadric^'p!^ 
extenaor  n  m  se  le  is  divided. 

E,  Langenhoek*8  median  vertical  ineision  (Fig. 
10,  E),  Tu  this  the  patella  is  either  sp!it  ur  retracted 
to  one  si  de, 

F,  Bardenheners  extracapsu]ar  total  resection. 
tT-curved  Transverse  Anterior  Incision. — We  \vill  de- 

scribe  the  procedure  with  the  U-curved  transverse  an-  * 

terior  first. 

The  ineision  (Fig,  7  and  Yvg.  10,  D)  descrihed  aliove  is  deepened,  ciittmg 
throngh  the  capaule  and  ligamentiim  patelhe.  Divide  the  h'ganientuni  patdte 
through  its  center,  so  that  tlie  ends  niav  be  subseqnently  sntnred.  Tnrn  the  flap 
contaiuing  the  patella  np\vard.  Fiir- 
ther  flex  the  joint  and  divide  both 
lateral  liganients  and  hoth  emcia!  liga- 
ments.  Bend  the  joint  (Fig.  8)  to 
more  than  a  right  angle,  mak  ing  the 
femnr  project  throngh  the  \vnnnd.  In 
yoiithful  individnals,  in  \vhoni  ex- 
eision  is  an  infreqnent  nperation,  it  is 
snfficient  to  smooth  olT  the  artieular 
eartilage  with  a  knife,  hnt  where  it  is 
ulcerated  Into  the  bone  the  tract  should 
be  ehiseled  or  sponnod  away.  A  par- 
tial  renioval  of  the  epiphv.seal  eartihi^e 
caiises  no  esaential  distnrhance  in, 
growth.  In  adnits  the  tvpieal  cx- 
cision  19  perforniedj  aawing  off  bone 
froni  both  the  tibia  and  feniur  in  sueh 
a  way  that  the  leg  \vill  be  bronght  to  a 
elightlv  flexed  position  with  respeet  to 

the  femun  Looked  at  f rom  in  front,  the  axis  of  the  leg  should  lie  in  exactly  the 
same  axis  as  the  thigh.  In  vunng  individnals  flexion  shonld  be  avoided  on  ac- 
coimt  of  the  snhse^nent  danger  of  its  inerease  throngh  miiscular  puli  of  the 


Fig.  8. — Resection  of  Knee.  After  di\n0ion  i 
thu  soft  structures^  the  joint  is  bc^rit  to  mcM 
thun  tt  rijKht  atiiek%  muking  the  f«*rriur,  tibia  an 
fitiulu  prt>joet  thronjch  th€  wouiid. 
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flesors.  As  little  bone  (Fi^.  D)  froiE  tlie  femiir  and  tibia  ahould  be  removed 
as  possible  and  more  should  be  removed  from  the  posterior  surfaces  of  tlie  tibia 
and  femnr  than  froni  tho  anterior,  in  avdar  to  accoiiiplisb  tbo  flexc<l  position. 
Onlv  a  stiperfieial  plate  should  bc»  remuved  from  tbe  tibia.  Ali  foci  of  disease  iii 
tibia  and  fennir  sliould  be  sponged  or  chiseled  oiit.  A!l  the  sMiovial  iiieinbrane 
should  be  most  carefnllv  dissected  out,  particnlarlv  that  in  the  poueh  beneath  thu 
quadricep8  exten3or,  and  al!  other  svnovinl  re^esscs  sbonid  be  siniilarlv  treated. 
With  forceps  or  sa\v  reiiiove  the  posterior  sliarp  edge  of  tbe  raw  surface  of  tho 
femur.  In  ali  thcse 
procediires  on  the  p  o  s- 
terior  surfaee  of  the 
joint  reraember  the 
position  of  the  pop- 
liteal  vessels  close  to 
the  posterior  fibroiis 
capanle.  It  is  better 
to  leave  the  patella  in 
situ  if  it  be  uuiii' 
volved.  If  the  articu- 
iar  surface  be  sHghtlv 
diseased,  the  surface 
is  removed  with  8aw 
or  forcepSj  or  gouged 
away.  If  it  be  badly 
diseased,  it  is  eiitirely 
dissected  a\vay.  Fis- 
tula are  ali  dissected  ont  and  tlie  joint  carefiillv  revised.  Tbe  ends  of  the  bones 
should  lx^  accuratelj  approxiniated,  remeinbc-ring  tliat  the  divided  surface  of  the 
tibia  is  much  hroader  than  that  of  the  femur,  and  hence  if  the  anterior  margina 
of  the  two  bcmes  are  brought  i  nt  o  apposition,  the  poster  irjr  surface  nf  the  tibia 
will  project  markedlv  into  t!ie  popliteal  spaoe,  and,  when  t!ie  limb  is  phieed  iipon 
the  splint,  serious  presaure  may  be  exerted  npon  the  popliteal  arteryj  and  gan- 
g^ne  of  the  limb  ra«y  resnlt.  C'on;ge^]iiontly  the  posterior  niarpna  ahonld  be  ac- 
curatelj  approxiinated,  and  some  surgeons  fix  the  honos  in  this  position  by  a 
nail,  wire  or  plate,  while  others  conteut  theniselves  with  siituring  the  periosteo- 
eapsular  sheath  and  fihrous  tissue  aronnd  the  margins  of  the  two  ends.  The  di- 
vided ligamcntuni  patellie  is  sutured  together.  Drainage  had  better  be  omitted, 
but  drainage  tnbes  may  be  inserted  in  one  or  both  posterior  angles  of  the  wound 
Subeutaneons  buried  catgut  sutures  are  passed  and  the  skin  closcd  with  inter- 
nipted  sutiire??.  Tho  liiiib  is  pnt  u\i  in  a  inoulded  {interior  and  posterior  plasti^r- 
of-Paris  splint  in  slight  Hexion.  This  will  enable  snbsetpient  dressings  to  ho 
done  without  distiirbing  the  position  of  the  bones.  The  patient  is  pnt  in  bed 
with  the  limb  elevated  and  nniintained  so  for  severa!  davs.  This  relaxes  the 
quadricep8  and  limits  the  oozing. 


Fio.  9.— Lines  of  Dhision  or  Fkmur  (A)  akd  Tibia  (B)  in  Hesect- 
ING  Knee.  As  little  bone  from  tlie  femur  and  tibia  should  be  re- 
moved as  poaadble  and  more  dhould  be  removed  from  the  posterior 
surfaeod  of  libia  and  fermir  than  from  tho  aatorior,  iu  order  to  accom- 
pliah  the  flexi3d  position. 
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AFTER  TBEATKENT, — ^Frequent  dressings  will  be  iiecessary  for  a  few  dijs 
on  account  of  free  oozing-  Remove  tho  tubes  carlv,  judging  by  the  araount  and 
charactor  of  dlscharge.  Usiiallv  in  about  three  iiionths  the  patient  will  be  able 
to  get  about  If  union  h  eolid,  tben  no  splints  need  be  worii;  if  not  solid,  theo 
a  poster  ior  spi  i  nt  shoxild  be  woni  nntil  tinion  is  complete. 

The  use  of  a  tonrniqiiet  during  the  operation  is  a  matter  of  diffcreace  of 
opinion.  Some  surgeoiis  do  not  ii^e  it,  othcrs,  prolmbly  tho  niajority,  tirni  it 
hannless  aiid  vltv  usefiil.  i\laiiy  sur^^eons  adopt  Iviniig^a  plan  of  init  !(Miseiiini; 
the  conatrictor  luitil  aftor  the  patient  ib  returned  to  bed  aad  tlie  leg  fixed  in  a 
high  elevated  piisition. 

Kocber*s  External  Hooked  Ineision. — Thig  procedure  (Fig.  10,  A)  follovrs 
the  stibcapsuhir  periosteal  niethud  and  endeavors  to  preserve  the  extensor  appa- 
ratus  intact.     The  lateral  exteriial  ineision  begins  a  hand*s  breadth  above  tlie 

npper  edge  of  the  patella  iipon  the  vastiis  oKtemus 
and    rnns    perpendieiilarlj    downward,    a    finger'3 
breadth  from  the  oiiter  patellar  edge,  and,  beiovv  the 
tnl)crosicy  of  the  tibia,  enrves  inward  to  cross  the 
anterior  edge  of  the  tibia.    The  akin,  fascia  lata  and, 
in  the  upper  angle,  the  vastus  externiis  are  spht, 
and,  br!ow,  the  external   edge  of  the   ligamentura 
[latelia^  and  the  tnberosity  of  the  tibia  are  exposed. 
The  tnbero8ity  is  8nbeortical]y  cliiselcd  free  and,  to- 
irether  witlj  the  ligarnentnni  patella%  is  dra^Ti  in- 
ternally.     Tn  the  npper  \vonnd  angle  the  joiut  cap- 
Biile  18  opened  at  its  reflection  on  to  the  femur  in  the 
npper  poneh.     Koeher  hy9  stress  npon  separating 
the  front  end  of  the  external  meniscns  from  the 
cmeial  ligament,  but  leaves  its  connection  with  the 
capanle  intact     It  is  also  separated  from  the  upper 
snrfaec  of  the  tihi  a,     This  is  acconipHabed  from  the 
median  line.     The  external  nienisens  and  the  front 
external  part  of  the  capsnle  are  retracted  externally. 
Tn  the  same  way  the  front  end  of  the  intcrnal  nienisens  is  separated  fro 
the  erncial  ligament  and,  tngptber  \vitli   the  (*iipsnle  and  the   periosteuni  oi 
the  tibia,  is  separated  from  the  tibia.     Tlie  patella  ih  inward!y  retracti^  and 
the  eapanle  is  separated  frnm  tlie  tihin  interna  I  ly  and  externally  witb  gradu- 
ally  inereasinp  Jlexion  of  the  knet;.     Th(^  erneia!  liganienta  are  divided  close 
to  their  insertions  in  the  intereondyhdd  eniinence  of  the  tibia,  or  are  ebiseled 
free  with  a  s!ice  of  bone  stili  attaehed»  and  tliis  division  is  eontinued  to  the 
postcrior  insertion  of  the  menisei,  whieli,  in  assoeiation  with  the  erncial  Uga- 
ments,  are  separated  to  tho  posterior  surface  of  the  tibia.     Ali  diseased  tia- 
snes  are  extirpated  and  foci  in  the  bone  scooped  ont.     If  the  disease  has 
gone  so  far  as  to  make  sawing  off  of  the  bone  ends  necessarv,   that  is,  if 
one  ninst  proeeed  to  a  reaeetion,   then  the  crucial  ligaments  are  divided  at 


Fig.  10, — Srin  Incibions  in  Va- 
Riora  Methoi>8  for  RE&ecrr- 
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lieir  npper  attachment  into  tlie  intercondvloid  fossa  of  the  femiir,  so  that 
jc  couiieetian  of  these  Hgaments  with  tliL*  menisci,  the  back  wall  of  the  cap- 
lule,  and  the  peri  os  to  ura  aro  preserved.  Tlie  cupsule  is  spi  it  at  the  cartilaginoua 
edge  of  the  femur,  and  it  is  either  extirpated  or  siibperiosteallv  reflected  back- 

[\vard  until  the  origin  of  the  hiteral  Hgaments  in  the  epicondvles  is  reached. 

[The  capaule,  together  with  the  periosteiim  on  the  baek,  is  separatcd,  and  the 
femur  is  sawn  off  convexly  and  the  ti  bi  a  eoneavelv-  If  a  grcater  part  of  the 
feinural  end  be  diseased  an<l  nin^t  hf*  saw(i  ofT,  theii  Koclier  cliisels  otf  the  epieon- 
dvles  togcther  \vith  the  hitera!  ligunienls  arit!  tiie^e,  in  inidi^tiirbed  coniieetiou 
with  the  periosteum,  are  retlected  haekward  as  far  as  the  point  where  the  aawn 
line  comes  throngh.  The  8awii  lionj  siirfaees  are  exafit]y  approxiniated,  biit 
no  fixation  nails  are  used,  Skin  and  fascial  interrupted  stitnres  are  eniplojed. 
Drainage  umy  be  uecessarv^  bnt  often  is  not.  Plaster  splint  is  used  in  full  ex- 
tension. 

Kocher  inakes  the  following  remarks  on  exten8ive  resection  of  the  knee: 

**Tbe  incisioii  aiid  the  inariiier  of  sulieortif-ul  sfpiiration  of  the  attiiehmenfR  of  the 
crucirt)^  lateral  lij?iuiienta,  epieoTKl.\Oes,  mcnisei,  and  the  tiibeTosity  of  tlie  tihia  are  iiiado 
as  previoiiftly  dr^cribed.  If  tlif  cii[>sule  is  diseased  to  the  extent  that  one  is  certain, 
as  in  tuberculoos  s^iiovitis  and  arthritis,  that  it  must  be  reinoved  in  toto,  wbetber  the 
bony  endjs  be  removed»  or  not,  the  following  method  is  eniployed:  After  the  skin, 
vastus  exterinia  and  the  faseia  hita  are  divided,  the  jo  in  I  rapsole  is  not  yet  opened, 
but  it  18  diiisecttMl  free  from  the  outj^ide  oo  its  entire  upper  and  lower  exteiit  and  the 

ivisceral  sbeet  is  separateil  frotn  the  bones,  wbieh  oii  the  femur  19  easily  aeeomph'slie<l 
down  to  the  eurtilaginous  edge.  Then  the  entire  capaule,  as  a  connceted  niass,  is 
ft<*parateii  from  the  eartihif4:inous  edges  of  the  femur,  tibia  and  patella,  and  retnoved. 
In  arthrectoojy.  in  eMiitradistineti^m  te  artbTotoniy,  the  menisri  are  removed,  sirice 
thoy  are  disca-st^^  aiid  raniiut  be  retained  in  separating  the  eapsule  above  or  bdow.  If 
tiilx*reulosi8  l>e  the  iodieatifin  for  oiieration,  the  most  important  point  is  the  removal 

'of  ihe  entire  diii^eaaiMl  tissues,  sjoovial  membrane,  eartilages,  menisei,  and  Imnes,  as  if 
it  ivere  a  quc8tion  of  the  removal  of  a  mali|?mint  iiew  growtb." 

Bardenhener^s  Total  Extracap8iilar  Kesection  of  Knee. — A  transverse  inci- 

is  madc  over  the  niiddle  of  the  patella  from  one  condvle  to  the  other,  and 

tliis  are  added  two  short  luterai  ineisions  above  and  beh3W.     The  upper  tlap 

is  difl8ef*ted  dirc*i*tly  throngh  liie  ijimdrieeps  tendoa  an*!  nin.sele  ab(ne  the  dorae 

of  the  suprapatellar  bnrsa;  in  the  same  way  the  lower  tlap  is  disset^ted  dHwn 

^lM*hi\v  tlie  ligunif^ntnin  patelhe,     Then  the  donie  nf  the  snprafmtellar  bnrsa  is 

^tlis«r!<'ted  do\vn  blnntlv  h*  tin*  iminediate  vieinitv  of  tlie  j<»int.     If  the  capsnle 

1>C  uciddentallv  ojiened,  the  opening  ia  elosed  with  foreeps.    Tlie  soft  parts  on  the 

jKjsterior  aspect  of  the  femur  and  joint  are  separated  \vith  the  elevator  from 

tlio  eapsuk\  while  the  periostenm  is  not  tonelied*     The  fentorul  condyles  are 

pcawu  obliqnely  frora  front  to  baek,  so  that  more  is  taken  off  frora  in  front  thaii 

from  lK»hiniL     The  sawn  snrfaee  of  the  femur  is  seized  with  a  hook  and  drawn 

forward.     The  muscdes  and  vesšels  in  the  baek  part  of  the  joint  are  separated 

from  the  baek  part  of  the  eiipatile.     The  heads  of  the  tihia  and   fibula   are 

obliqnely  6awn  throngh  bo  that  more  bone  is  removed  from  behind  than  in 
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front.     The  sawn  surfaces  of  the  femur  and  tibia  are  nailed  together  and  the 
skin  woimd  closed. 

Eesults  of  Blnee  Resections. — Konig  wa8  the  firstto  8how  that  disturbances 
in  growth  eould  be  avoided  by  not  irapinging  on  the  epiphyseal  line  (see  Fig. 
6).  Ile  ga  ve  exact  measurements  as  to  how  raiieh  of  the  joint  ends  in  children 
may  be  resected.  In  resections  above  the  epiphyseal  line  there  was  f ound  to  be 
after  10  years  a  shortening  of  25Vi>  cm.  Below  the  epiphyseal  line,  shorten- 
ing  was  ISVL*  cm.  after  6  years  and  12  cm.  after  4  year3.  In  other  cases  the 
shortening  amounted  to  6  cm.  after  12  years,  3 14  cm.  after  8  year8,  and  2  cm. 
after  6  years.  In  patients  not  resected,  considerable  shortening  can  result. 
Konig  reported  3  cases  in  which,  even  after  years,  a  shortening  of  7  to  8  cm. 
was  measured,  even  though  no  resectlon  had  been  done.  Haffa  raaintains  that 
after  resection  below  the  epiphyseal  line  the  shortening  should  not  be  greater 
than  after  conservative  treatment. 

Three  patients  of  K6nig's  material  developed  after  3  year8  a  flexed  position 
80  that  the  limb  could  not  be  used  in  walking.  This  flexed  position  is  due  to 
the  fact  that  the  limb,  ankylosed  in  the  knee,  grows  longer  and  is  graduallv 
drawn  crookcd  by  the  iinused,  contracted  and  more  powerful  flexor  muscles, 
just  as  the  bow  is  curved  by  its  tight  tendons.  Therefore,  it  is  very  important 
to  anticipate  the  impending  contractiire  by  having  the  patient  wear  for  a  long 
time  (till  the  growth  is  attained)  an  apparatus  which  shall  maintain  the  ex- 
tended  position.  Flail  joints  can  be  explained  on  several  grounds.  The  first  is 
a  desire  for  a  movable  joint.  The  firmness  requisite  for  locomotion  cannot  be 
attained  with  motion  also.  Ankylosis  is  also  hindered  by  the  use  of  anti- 
septies.  Tampons  betwecn  the  sawn  surfaces  will  prevent  their  consolidation. 
The  bones  must  immediately  be  brought  in  contact  in  the  most  exact  way. 
Helferich^s  arehed  sawing  off  of  the  ends  fumishes  manv  advantages,  so  that  it 
can  be  considered  the  best  method  of  sawing.  The  arehed  sawing  is  very  con- 
servative, since  very  little  length  is  sacrificed,  and  there  result  two  great  con- 
gruent,  bon  v,  round,  raw  surfaces,  \vhich  make  possible  a  broad  contact,  and 
render  impossible  a  subluxation  of  the  tibia  posteriorly.  Stili,  with  the  trans- 
verse  sawing,  exceedingly  good  results  are  attained. 

According  to  the  views  of  manv  authorities,  the  correct  position  of  the  limbs 
is  not  the  c()nipletely  straight  position,  but  a  slightlv  flexed  position,  of  about 
1 0.*) '\  This  is  for  walking,  as  for  sitting,  the  best  position.  Klapp  does  not  agree 
to  this,  since  a  previous  slight  flcxion  mav  lead  later  to  a  much  increased  flexion. 
(jir()\vinii:  individuals  must  \vear  an  apparatus  for  a  long  time  to  prevent  this.  It 
one  \vill  cNchide  with  absolute  certaintv  a  eontracture,  the  leg  must  be  absohitelv 
Htrai^ht  and  thiis  1)0  ininiol)ilized.     A  slight  genu  valgiim  is  phvsiological. 

In  tho  r(*.s('(*tion  for  tuberculosis  that  method  is  the  best  by  which  an  unim* 
peded  ovcrsi^dit  ovcr  the  entire  joint  can  be  attained  and  the  extent  of  the  dis- 
caHCf  asccrtaiiicd.  One  is  tlius  in  the  best  situation  to  operate  most  radicallv. 
Consolidjition  occnrs  in  froni  one  to  t\vo  months.  Splints  should  be  wom  for 
H\x  incjiitliH  during  wliich  tinio  no  weiglit  should  be  borne  on  the  foot- 
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The  results  of  resection  of  the  knee  are  seen  from  Garre's  statistics.  Of 
185  cases  operated,  177  were  resected,  and  8  were  sjnovialectomized.  Of  these 
86  per  cent.  were  cured  and  8  per  cent.  improved ;  4  per  cent.  of  the  resected 
patients  had  to  be  amputated  8ub8eqiiently.    Shortening  occurred  as  f ollows : 

JTone  in  17  per  cent. 

Of  1  to  2  .cm.  in  40  per  cent. 

Of  2  to  5  cm.  in  30  per  cent. 

Contractures  occurred  in  young  patients  in  half  of  the  cases.  The  function 
wa8  good  in  92  per  cent.  and  bad  in  7  per  cent.  In  three-fourths  of  ali  cases  the 
knee  wa8  in  the  straight  position.  Small  amoiint  of  flexion  (not  over  170°)  oc- 
curred in  12  per  cent.  Everjthing  considered,  in  85  per  cent.  the  result  wa8  ex- 
eellent 

ExcisiON  OF  Ankle 

To  excise  the  ankle  joint,  one  may  proceed  in  several  ways :  either  tempo- 
rary  resection  of  the  malleoli  or  removal  of  the  astragalus  is  essential  in  order 
to  obtain  free  access  to  the  posterior  part  of  the  joint.  Some  surgeons  prefer 
one,  some  the  other.  Cheyne  and  Burghard  prefer  the  excision  of  the  astragalus 
and  express  the  opinion  that  this  gives  the  best  result,  both  affording  the  com- 
pletest  removal  of  the  disease  and  giving  an  excellent  functional  result,  a 
freely  movable  joint  being  practically  always  obtained.  In  addition,  the  astrag- 
alus is  conMnonly  the  primary  seat  of  disease  and  small  subcartilaginous  de- 
posits  may  be  overlooked  if  the  bone  be  left  behind.  The  epiphyseal  lines  in 
the  vicinity  of  the  ankle  joint  are  given  in  Figure  6. 

Ezoiflion  of  Ankle  witli  Bemoval  of  Astragalus. — Two  incisions  are  used. 
The  inner  one  conMnences  just  over  the  anterior  border  of  the  tibia,  runs  down 
in  front  of  the  intemal  malleolus  and  curves  8lightly  inward  toward  the  internal 
cuneiform.  On  the  external  side  the  incision  runs  in  front  of  the  external 
malleolus,  curving  slightly  toward  the  base  of  the  f ourth  metatarsal  bone.  These 
incisions  are  deepened  until  the  capsule  of  the  joint  is  reached.  The  soft  parts 
are  carefully  raised  forward  from  the  capsule  behind  with  a  periosteal  elevator, 
which  is  pushed  forcibly  upward  and  downward,  and  ali  the  soft  parts  are  thus 
raised,  exposing  the  capsular  attachments  to  the  tibia  above  and  to  the  astraga- 
lus below.  The  anterolateral  attachments  of  the  soft  parts  are  likewise  sepa- 
rated  from  the  malleoli.  The  attachments  of  the  capsule  to  the  tibia,  the  mal- 
leoli, and  the  tarsus  are  cut  through  witli  a  knife  and  the  anterior  part  of  the 
capsule  is  removed  in  one  piece.  The  lateral  ligaments  are  now  divided.  The 
astragalus  is  then  removed  as  follows :  The  inner  incision  being  retracted,  the 
astragaloscaphoid  ligaments  are  divided.  The  foot  is  everted  and  the  astragalus 
is  pushed  up,  when  a  knife  is  insinuated  beneath  the  bone  and  the  calcaneo- 
astragaloid  ligament  is  divided.  The  astragalus  is  no\v  held  onlv  at  its  posterior 
part  by  the  sheath  of  the  flexor  longus  halhicis,  which  nms  in  a  groove  in  the 
bone;  this  sheath  is  divided  and  the  astragalus  is  romoved.     The  intcrior  of  the 

joint  is  now  freely  exposed  and  the  svnovial  membrane  removed  from  the  lateral 
27A 
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and  poster  i  or  aspcots  nf  tlio  jo  i  nt.  Tlio  tPiidoii  of  tbe  flexor  lon<pis  liallucia  gives 
rise  to  some  difficultv,  biit  by  pulling  the  foot  dowiiward  from  the  leg  it  can  be 
seen  and  avoided.  The  lo\ver  end.s  of  the  tibia  and  filniLi  are  protrnded  through 
either  woimd  aiid  careftiilv  exanuned.  In  ali  eases  the  edges  of  the  cartilage,  to 
whieh  the  svnovial  membrane  waa  attaehed,  shoiihl  he  shaved  off  cleanlj  with  a 
knife.     Anv  soft  or  loose  portions  of  cartila^c  ahoiikl  hc  removcd,  and  the  boue 

beneath  goiiged  or  chiaekj 
away.       Should    there  bo 
uny  depressioDs  in  the  car- 
tilage,  thev  should  be  en- 
larged    and   iMine   deposits 
looked  for,     The  cartilage 
mav   be   entirelv   chiseled 
away  and  with  it  a  depth 
of  bone,  depending  on  tlie 
ainount  of  disease  foimd. 
Tfie    decp    parts    are 
stitehod,  d  r  a  i  n  a  g  e  pro- 
vided    for,    and    the   skin 
closed.     The  leg  is  put  np 
in  a  poster ior  and  an tenor 
moulded      plaster-of-Paria 
splint,    the   fi>ot   heing  at 
rii;ht    angles    to    the    leg. 
Thia  should  he  employed 
for  six  weeka,  when  an  ap- 
paratns  (aueh  as  llesiBings  splint)    is  appliod,  with  the  object  of  perinitting 
movements  at  the  joint  bnt  preventing  lateral  di^plaremcnt,  and  aiso  keeping 
the  foot  off  the  ^round,     The  patient  should  not  he  allowed  to  bear  weight  on 
the  soIe  iintil  six  or  eight  weeks  ha  ve  elapsed  from  the  ti  me  of  the  operation. 
The  chief  difficnlt}^  after  sueh  an  arthrectomv,  or  exclsion  of  the  ankle,  is  the 
tendencv  to  lateral  deviation  of  the  foot,  particularly  inversion,  and  tUis  must 
hf*  prevented  hy  the  iise  of  apparatus  untii  the  parts  have  hef*onie  firm, 

Konig^s  Excision  of  Ankle* — l\i>ni*;\s  ex(Msion  of  the  ankle  (Figs.  11,  12 
and  KI)  ^ives  admi rahle  access  t«*  ali  parts  of  the  joint.  Thr  internal  incision 
heginn  oti  the  anterior  nuir*::in  fvf  the  tihia,  2  in.  abcjve  the  ankle  joint,  inune- 
diatelv  internal  to  tlie  extensor  tenduns,  runs  do\vnward  and  forward  over  tbe 
ankle  j^nnt,  over  the  inuer  side  and  iieek  <jf  the  astragalus  to  end  in  front  of  tbe 
prominenee  of  the  scaphoid.  A  similar  ineision  is  niade  along  the  anterior  sur- 
faee  of  the  fihnla,  across  the  artieuhition,  emliiiii  in  tlie  outer  side  of  the  cuboid 
at  the  level  of  the  astragalosenphoid  joint.  Kxpo9e  the  eapsule  laterallv  and 
anteriorlv  in  a  similar  way  as  in  the  pret^edin^  operation.  Eemove  the  anterior 
eapsnle  and  with  it  its  eoverin«:  f^vnovial  mem!>rane.  Vertieallv  split  the 
periosteum  over  each  malleolus  and  introduce  a  broad-bladed  chisel  into  this 


lU— K5nig's  Ex(rHir>N»  or  Anklic  Joint. 
cid\y  d  i  vided  iiiulleolua. 


\  is  the  verti- 
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Fio.  12. — KdNio'8  ExciBioN  OF  Ankle  Joint.  a  is  thc  vertically  divided  malleolus.  Illustrates 
the  division  of  the  tibia  and  fibula  (B)  and  the  horisontal  division  of  the  upper  surfaco  of  the 
astragalus  (C). 

incision  and  cut  from  each  malleolus  vcrticallj  a  thin  slicc  of  bone  (Figs.  11,  12 
ttnd  13,  A).  This  is  covered  with  periosteum,  which  is  continiious  above  with 
tihe  periosteum  of  the  tibia  and  fibula  and  bclow  with  the  latcral  ligaments.  Ke- 
't;ract  the  shell  of  bone  along  with  its  attachments,  divide  the  rest  of  the  tibia  and 

C 


Fio.  13. — KdNio'8  Escibion  of  Ankle  Joint.  D  rcproscnts  thc  rcsult  after  removal  of  tho  bone 
aections.  A  ia  the  malleolus.  C  givoa  tho  dofcct  resulting  from  the  removal  of  tho  bone.  h  is 
the  astragalua.    A  the  malleoli. 
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fibula  tranaverselv  witli  t!ie  eliisel,  anJ  removc  the  fragriients.  One  Lad  better, 
as  a  rule,  remove  tlic  a.stra*^aliis,  if  it  bc  diseased,  as  in  the  pree^ding  operation. 
If  not  diseased,  its  upper  surface  shoiild  be  8quared  off  horizontally  by  the  chiscl 
(Fig*  1*{  (\  B  being  the  astragahis).  Ifeinove  ali  the  svnovial  membrane  and 
cotnplete  the  operation  us  in  tho  preceding  procedure.  Press  inward  or  sul 
the  lateral  shella  of  bone  to  tiie  tibia  and  tibula* 

Ochsner^s  EEcision  of  AnMe. — This  procedure  is  described  by  Ochsner 
Fercy  (12)  as  follows: 


"Any  surgeon  wh(i  lins  tried  tbia  mnde  of  approach  will  always  continiie  to  employ 
it,  as  it  insures  a  most  satisfactorj  approaeh  to  the  diseased  tissues,  and  the  results  aie 
likewifie  most  sati8faetoiy,  both  as  regards  the  functional  effects  and  permaiiency  of 
cure.    This  ir  trne  cven  in  ca^es  thnt  »evm  i|uite  bopeless  with  any  other  niethod.  m 

*'Techmc,— An  ineision  is  Ciirried  dirert|y  arross  the  aiitorior  surfat«  of  the  H 
ankhvfroni  nuilleolus  to  mall«?o!i5fl  tliroii^h  the  skiri*  superfieial  jiml  deep  faseia  and  the 
sheutliH  of  itll  the  tendons  in  the  course  of  the  wound*  ExternLi!ly  the  peroneal  arterj 
and  ncrve  sliould  be  avoid«xl,  as  well  as  the  tendona  of  the  peroneal  niuscles,  whieh  maj 
readily  be  dnivvn  out  of  the  \viiy,  Internallj  the  anterior  tibial  artery  and  nerve 
should  be  proteeted,  Eaeh  temloii  is  then  Hfted  up  in  the  ineision  and  transfijced 
with  two  fine  oat|?iit  tiuittrTObi  sutures  from  1  to  12  cm*  apart.  These  stitures  are 
caught  in  simihir  arterj'  foreeps  f<ir  puq)oses  of  identiiieation  hiter,  then  the  tendon 
19  cut  trani4versely  botween  thcBe  siitnres.  After  ali  the  tendons  have  bc^en  disposed^ 
of  in  like  maniier,  the  joint  is  oponed  by  a  free  transverse  ineision  and  the  šole  of™ 
the  foot  forced  back  upon  the  ealf  of  the  leg.  In  this  nianner  tbe  entire  joint  ia 
opened  free]y;  so  that  aH  dieeased  tissne  may  be  removed,  After  this  has  been  accom- 
plished,  as  deeeribed  above»  tbe  foot  is  plaeed  in  position,  the  emia  of  the  tendons  čare- 
fuHj  adjusted  so  as  to  corre,spond  exactly  witb  eaeh  other.  They  are  then  sutured 
and  the  sutnred  areas  are  covered  with  faseia,  Then  the  skin  is  stitehed  over  aH.  U 
drainag^e  seems  neeessarj,  it  is  applied  througb  and  througb,  and  even  in  cases  ap- 
parently  Te<iuiring  no  drainage,  it  is  nšually  well  to  pass  a  few  strauds  of  catgrut  or 
eilkworin-gut  eiitirely  aeross  the  foot,  permitting  tbe  ends  to  protrnde  from  the  lower 
angles  of  tbe  wound  so  as  to  dniin  the  serum,  whicb  nmy  be  seereted  by  the  lari^e 
Burface  during  the  iirst  few  dny8,  A  hirge  dressing  is  applied  and  the  foot  immobili^ed 
in  a  position  a  little  less  than  a  right  angle." 

The  result  is  very  good  after  this  operatinn.    Tbe  free  expo8ure  of  tho  sup-j 

faccs  insures  thoronghness,  and  crmscijuentlv  tlie  ciire  is  usnallv  pcrmanent.] 
The  ankvlosis  of  the  Burfaoes  innnediatelv  in  the  fichj  of  operation  doca  not 
interfere   with  niovement   beiMiuse  tlie  tarsometatarsal    j*nnts  will   anpplv   tbe 
necessarv  raotion.    Tbe  tendons  unite  rcadilv  and  act  nonnallv.    Oehsner  sayafl 
that  witb  tbis  metbod  it  is  often  pissilde  to  obtain  a  nscful  foot  in  casea  which 
fornierlv  ennld  only  be  relieve<l  hy  an  ampiitation.  _ 

Extraeapsular  Total  Ankle  Besection  (Bardeiiheofir)* — The  ineision  is  madefl 
throuf^b  skin  and  tendons  transversely  across  the  tarsns  and  to  this  are  added 
two  lateral  ineisions  abovc  and  belnw,     Tbe  upper  skin-tendinoiis  fiap  is  disr  ^ 
seeted  up  proxinnil  to  the  sawn  surface  of  the  tibia,  the  lower  ihip  do\vniward,  | 
Behind  the  tibia  aiul  fibula  two  elevators  are  pass^ed  throuirh  and  both  bones  are 
oblitpielv  8awn  througb,  taking  more  away  in  front  than  bebind.    The  caleaneus 
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lis  obliq\ielj  9awii  throiigh  beliiml  tlie  lnwer  eiul  of  the  tibia  and  astragaliia, 
[which  are  held  forward.  Ikhind  tiie  tarsus,  stroiiglv  held  forvvard^  thc  soft 
parts  are  aeparated  toward  the  tocs  until  one  gets  boliind  the  tarsornetatarsal 
joints,  corresponding  to  the  exteiit  of  tlie  tuherciilosis.  The  metatarsa!  bones 
are  transverselv  8awii  thron^h  and  the  8awii  siirfaee  of  tbe  lirst  rnetatarsal  ia 
nailed  to  that  of  tbc  tibia  and  the  savvti  siirfaec  of  tbc  tifth  to  the  libiila.  The 
after-treatnient  eonsista  in  being  siirc  that  eieatrization  takes  place  in  tbe  right- 
angled  position.     If  that  be  the  ease,  tben  a  splinted  shne  is  worn» 

Eesectio  Tibiocalcanea* — The  skiii  incision  extenil.s  frotn  oiie  malleolus  to 
the  otber  in  an  arch  over  the  doranm  of  the  foot  and  is  earried  down  to  tlie  bones. 
The  flap  is  dissected  baek,  the  anklo  joint  opeiieth  the  astrnpilns  renioved,  and 
tbe  cartilage  and  iipper  siirface  ot  the  ealcaneiis  h(»rizontally  sawn  off.  The 
sawn  surfaces  are  laid  upon  eaeb  otber  and  nailed  togetber  from  the  heeh  If 
necessarv,  the  cuboid  and  scapboid  ean  l>e  resected.  Tbis  operation  ean  be 
performed  with  transverse  ineision  behind,  wbieb  shonld  oni  v  be  nsed  in  čase 
the  soft  parts  bebind  tbe  malleoH  are  invohed  in  fnngons  |!^owtbs,  tistnhi\  and 
skin  iileers.  With  the  patient  on  tlie  abdomen,  the  tips  of  the  malleoli  are 
joined  bv  a  do\vnwardly  convex  cnrved  ineision.  the  Aebilles  teudon  is  divided, 
the  akle  joint  widely  opened,  t!ie  astragaliis  ia  reinuved,  tbe  malleoli  and  tbe 
Upper  surfaee  of  tbe  calcanena  bori  zon  t  al  ly  savvn  oif.  The  rest  of  tbe  operation 
18  as  above. 

The  indication  for  tbis  operation  it^  in  eases  in  wbicb  tbe  tvpical  ankle  joint 
resection  is  not  snffieient  for  the  tliorongh  renioval  of  the  tnberculosia  pre^^ent. 

Osteoplafltic  Ankle  Eesection  (Wlftdimiroff-Mikiilicz  Fig,  14). — The  indi- 
cations  for  osteoplastic  reseetion  (after  ^liknliez)  are: 

1.  Cases  of  foot  caries,  in  Avhieb  tbe  diaea&e  is  limited  to  the  calcaneus^ 
aatragalus,  and  tbe  ankle  joint. 

2.  Exten9ive  loss  of  snbstanfT  in  the  region  of  the  skin  of  tbe  beeb 

3.  InjnrieSj  particnhirlv  sbooting  injnries,  witb  distnrbanee  in  the  heel 
and  itd  vicinitj. 

•K  In  addition,  the  operation  has  In^en  frtH^|nentIy  performed  for  nialignant 
new  growth8  of  the  bcMid,  in  pes  e^ninovarns  paralvtiena  and  ealcanens.  Witb 
dcficiency  in  growth  of  tbe  extreniity,  thc  inerease  in  lengtb  prodneed  bj  the 
Operation  is  verv  weleome. 

TliB  ORIGINAL  MIKULICZ  OPERATION  (Fig,  14), — The  tirst  incision  (Fig. 
14,  Al)  h  made  frnni  the  tnberositv  of  tbe  seaphoid  tninsverselv  across  tbe 
plantar  surface  until  opposite  tbe  tnberositv  of  the  fifth  metatarsal.  It  is  every- 
where  earried  inimetliatelv  down  to  !>one,  Tbe  seeond  ineision  is  drawii  across 
the  back  cirenmferenee  of  the  l(*g,  a  iinger'«  lireadtb  above  the  malleiili,  and 
imrnediately  divides  tbe  Aehilles  tendon,  Th  end  points  of  these  two  in- 
cisions  are  joineil  l)y  tAvo  hiteral  oliH<]ne  ineisions,  whic"h  proeeed  from  tlie 
malleoH  to  the  hiteral  foot  surfa< >es.  The  entire  qnadrilaterah  circnmserihed 
heel  region  is  removed,  w!iile  the  dorsal  skin  bridge  remains  intact.  Tbe  r»])en-j 
ing  and  exarticiiIation  of  tlie  ankle  joint  now  follow  with  dorsal  flexion  of  tbc 
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foot,  thc  carc^fiil  igeparatiMii  of  tlui  astruiiiiliis  and  calcnriciis  froni  tlie  soft  parU 
of  the  foot,  and  iinallj  the  rcmoval  thrtmgh   Chopart/s  joint.     The  malleoli 

are  tTan8versely  sawn  thron«rli  above  tiie 
joiiit  surfaces  of  thc  tihi  a,  likewise  the 
hones  in  the  peripheral  section.      The 
front  h  alf  of  the  foot  now  hangs  on  the 
dorsal  hridge  (Fig.  14,  B  2).  \vhich  con- 
sists   esseiitiallv   of  skin   and   exteusor 
teiidons,  the  reseetion  of  the  ankle  joint 
fiii»ether  with  that  of  tlie  astragahis,  cal- 
canens  aiid  the  posterior  hal  ves  of  the 
seaphtnd  iind  cnboid  having  heen  com- 
pletod*   Tht*  tihialis  anticiis  and  dorsalis 
ped  i  s  arteries  must  be  preserved.     After 
stoppin)^  the  hlecding,  the  front  portion 
of  the  foot,  with  its  sawn  anrface  in  a 
pes  eqniiuis  position,  is  plaeed  against 
the  sawed  snrface  of  the  leg  and  fa:3- 
tened  there  with  either  wire  or  silk  su- 
tnres,  or  the  positiou  is  maintained  by 
the  plaster  bandage  (Fig,  14,  C),     In 
tjrder   that   the   toes   may  be   dorsallv 


i 


FlO*       14.  —  OSTEOPLASTTC     AnELE     ReSECTION 

(Wladiniiroff-Mikulio«)»  Al  givps  thc  skin 
JiiriHJoiL.  The  tihadi?d  portion  in  B  indit^attM* 
the  tjKNUf^s  rtuiKJVt^,  B2  is*  the  utitenor 
bridfEt*  of  i«kin  and  tendona  whieh  remain. 
C  j!*  tlie  ultiniiitc  result. 


rtexed  in  a  right-ang]ed  p^l9ition,  tenoto  fl 
niv  of  the  flexor  tendons  is  perforiiied.  ™ 


The    patients   walk,    after   healing, 
npon  a  kind  of  Pirogoffs  shoe,  iipon  the 
bali 8  of  the  toes,  whieh  are  bent  forward  and  iipmard»  as  npon  a  living  wuoden 
foot- 

ExoisiON  OF  TITE  SnouT.nEB  Joint 

The  fol]owingiiiethod9  of  exeisiun  of  the  shoulder  joint  mav  bo  eniploved: 

A.  Anterior  straight  ineision  tbrough  the  front  part  of  the  deltoid    (v, 
Langenbeck). 

B.  Anterior  oblique  ineision  (Ollier). 

C.  Osteoplastic  expo9nre  from  above  and  behind  (Koeher). 

D.  Extracapsu]ar  reseetion  (Bardenheuer). 

E.  Teniporarv  reseetion  of  onter  third  of  ela\nele  (Catterina). 
Anterior  Straight  Incišion  (v*  Langenbeck). — With  a  pillow  under  the  af- 

fected  fihoulder,  the  patient  being  on  the  edge  of  the  table,  thc  ami  is  abdueted 
and  rotated  ontward.  The  ineision  begins  jnst  extenial  to  and  on  a  leve!  with 
the  tip  of  the  coraeoid  procese,  is  directcd  do\^^iward  and  ontward  along  the 
onter  aide  of  the  inner  border  of  the  deltoid,  thns  avoiding  injnrv  to  the  eephalic 
vein.  It  is  abont  4  in.  long.  Tlie  deltoid  is  blnntlv  separated  and  drawn  to  the 
onter  side  by  retraetors,     With  the  arni  rotated  inward.  the  biceps  groove  with 


1 


DISEASES    OF    TTIE    JOINTS 


41^ 


its  contaiiied  tendon  Ih  ideotiticd.  The  joint  capsulc  is  incised  vertieallv,  par- 
allel  to  and  aloiig  the  nuter  aido  of  thc  biceps  tendon,  and  this  is  carricd  down~ 
wiird  on  to  the  hninenis,  dividiiiii:  the  poriMsteiun,  to  the  p<nnt  vvbere  it  is  in- 
teiided  to  divide  the  htme,  \Vith  a  shurp  pei"iosteal  elevator  trv  to  lift  tho 
periosteitm  fn^ni  the  hunc  toward  the  oiiter  sido  iind  with  it  the  tcndons  at- 
tached  to  tlie  greiiter  tuherositv.  Try  to  do  as  niiieh  of  tlie  operation  sid> 
periosteallv  na  feasible  and  avoid  fravin^  ont  tlie  periosteuni  at*  nmeh  as  pos- 
siblc.  Better  yet,  if  thc  bone  under  the  tnberosity  is  not  diseased,  ehisel  off 
the  tendons,  leaving  a  thiti  layer  of  bone  attached  to  them.  In  this  manner  tho 
periosteuni,  teudinons  iiisertions,  and  tibrous  eap^sule  will  be  raised  together 
and  will  remaiii  attaehed.  The  perioyteuin  will  subserpientlv  reprodiice  new 
bone.  The  periosteum  is  now  attacked  aloug  the  iuner  edge  of  the  ineiaion  and 
18  raised  from  the  bone  too:etlier  with  the  bieeps  tendoii  and  its  sheath.  If  the 
bieeps  tendon  is  diseased,  the  abeatb  is  opencd  and  the  tiibcrculoua  nuiterial  is 
removed  with  curved  seissors  or  a  curette,  whi]e  the  tendon  is  beld  ontside  with 
the  blunt  hook.  The  periostenni  is  raised  to^etber  witb  the  snbseapnlaris  ten- 
don froin  the  intemal  or  lesser  tuberosity  witb  the  elevator,  or  a  tbin  biver  of 
bone  vvith  the  attacbnient  of  the  muscic  is  reinfivcd  with  the  ehiseh  The  bead 
niay  then  be  divided  in  one  of  two  ^ajs:  (1)  In  situ,  with  the  soft  parts  pro- 
tected  froni  injnn%  a  O  igli  saw  is  passed  abont  the  bone  or  it  is  divided  by  a 
narrow-bIaded  .^avv ;  tbe  bead  is  then  seized  \vitb  lx>ne-forceps  and  removed,  (2) 
The  head  is  made  to  protrude  through  tbe  wound  by  earrving  the  elbow  back- 
ward  and  npward.  It  niav  be  neeessarv  to  separate  snbperiosteallv  the  pos- 
terior  and  lateral  iibrons  attaehnients  from  t!ie  bone.  As  nuicli  of  tlie  iipper 
end  of  the  humerns  as  ia  nnide  necessary  bv  disease  is  Bawn  off.  Uanallv  tbe  line 
of  seetion  will  pass  through  tbe  tuberosities,  any  reinaining  disease  in  the  tu- 
berosities  being  tborougblv  removed  by  the  gonge  or  enrette.  Tbe  trimeated 
end  of  tho  shaft  slioubl  be  earefnllv  nnuided  off  with  saw  or  ciitting  forccps. 
Endeavor  nnt  to  injnre  tbe  epipbvseal  cartilage  in  ehildren,  wbieb  ossifies 
usnailv  aboiit  tbe  2(Hh  vear.  The  epipbvse^  eoinprise  the  bead  and  tuberosities, 
,and  tbe  l<nver  border  runs  upward  and  ont\vard  aking  tbe  hnver  and  inner  half 
of  the  anatoniieal  nt*ek  and  then  tran8versely  nnder  or  through  the  tuberosities 
to  the  outer  edge,  vvbere  it  lies  abuve  part  of  tbe  insertion  of  the  teres  iiiinur, 
Remove  ali  tlie  diseased  niatter  finmi  the  glenoid  eavitv  witb  a  »harp  špuon, 
ehisel,  or  rongeur  foreeps,  Disseet  away  ali  diseased  8ynovial  membrane,  as 
well  as  the  \valls  fif  ali  sinnses,  with  foreeps  and  seissors. 

\Vitb  this  snbperiosteal  reseetion,  where  it  is  possible,  the  rotators  are  lifted 
intaet,  whirb  will  porniit  subsequent  rotation  of  the  arm,  whereas  after  tbe  old 
operation,  in  whieb  the  rotators  were  completely  cnt  aeross  and  tbe  bone  8awed 
on  a  level  witb  the  surgieal  neck,  tbe  re:r?u!ting  ]ind>  was  oftcn  cpiite  useless, 
rotation  being  ahvavs  imperfeet  and  sometimes  entirelv  absent.  Tt)  prevent 
8ubsequent  stiffness,  ]iarticnlarly  vvitli  the  sidjperiosteal  resection,  a  layer  of 
fascia  with  its  pediele  on  tbe  upper  arm  should  l^e  plaeed,  in  snitable  eanes,  over 
the  divided  surface  of  tbe  humerus  and  sutured  to  the  perioatenm.    A  drainage 
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tuW  iJiMuKl  1^}  ^^ticinl  in  Iho  Iower  angle  of  the  woimd.     Posterior  drainagte 
ihimkl  U?  |m»viUiHl  for  by  passitig  a  bliint  dressing  forceps  through  the  incision 
**t  on  the  postmor  as|wct  of  the  joint.    The  point  of  projec* 
t  vltnv«  upim«  and  the  forceps,  being  passed  through,  grasp 

t  lUnUia^et^  tulH\  whieh  is  dniMii  into  the  joint,     The  front  woimd  is  8ewii 

\(\%H'  H  dnH^iiiiij  has  becn  applicHl  a  iarge  pad  of  gaiize  is  placed  in  the 

|l\llW  to  (mvvont  the  iipper  eiid  of  the  hiimenis  from  being  displaced  frora  ita 

IH^Illi^l  with  tlio  ^Umoid  cavitv  and  sinking  dowii  and  coming  to  ]ie  under  the 

.  '       ^      A   fi^uiv  of-eiirht  plaater-of-Paris  dressintr,  ciimprising  arm,  diseased 
^  umi  lliorax,  is  upplied,  while  the  hand  and  foreami  are  snspended  in  a 

4l^'1'l^l(  Tltl':ATMKi\T.— Wiudows  are  ciit  in  the  plaster  splint  and  dressinfi;s 
HHi  lundi'  UM  ul  trn  at*  the  discharge  vvarrauts.  The  axillarv  pad  is  of  the  greatest 
tmpoilMiKHi  and  »hould  be  worn  for  six  wecks.  The  date  of  the  heginning  of 
|iUk}JBiv<v  iihjtioim  of  tlie  joiiit  will  dopeiid  on  the  tvpe  of  resection.  If  it  is  for 
^lil  tnlii*n'iiltHi8  diacaso  vvhere  mnscles  have  been  divided  and  mneh  bone  re- 
Uioviui^  pUMrtive  niotions  shoiild  not  be  begun  nntil  late,  soiuetimes  in  the  tifth 
W(Hdk,  iineo  tbore  is  danger  of  caiif^ing  a  tlail  joint.  When  the  parts  aiirronnding 
aro  verv  little  diseased,  only  a  snnill  anioniit  of  bone  ha  vi  ng  been  rcmoved,  and 
v\luM»  Ilir*  nperatinn  bas  been  earried  on  t  8nbperiostealh\  motions  shonld  be  be- 
gun niiicli  earlier,  sometinaes  betwcen  the  second  and  third  vreeks.  Abduction  ■ 
«iliMuM  bo  verv  gentlv  m  a  de  in  the  k^nnning  to  avoid  disWating  the  head. 
ila^Hh^^i',  fbH-trif itv,  and  pa.ssive  nintinn.s  shoiihl  \m  earried  ont  dailv, 

Oiteoplastic  Kesectioa  af  Shoulder  from  Above  and  Behind  (Kocher), — This 
nietho<l  waa  parti<nihirly  devi.sed  tVir  easea  in  wliioh  the  glenoid  eavitj  is  ninch 
ilitioaHed  or  tlie  arthriti^  is  verv  diifiiae.  In  snch  cases  the  anterior  route  does 
niJt  give  siifticientlv  fret?  access  to  the  Joint.  Kocher's  niethod  gives  excellent 
aecess  to  the  baek  part  of  the  joint,  stresa  being  laid  npon  the  preservation  of 
tlie  doltoid  feir(ninidex  nerve).  The  patient  lies  npon  the  healthv  side.  The 
šbarplv  arehed  skin  ineisinn  extcnds  ahove  froni  the  region  of  the  aeromio- 
clavienlar  articnlation,  into  w]iirh  it  soon  enters,  to  the  height  of  the  shoulder,  fl 
tbon  along  the  npper  edge  of  tlie  erest  of  the  spine  to  its  niiddle  point.  It  then 
(HI  r ves  laterallv  (lo\vnward  to  a  point  two  fingers'  breadth  froni  the  posterior 
axillarv  fold*  The  tendinons  musciilar  insertion  of  the  trapezius  is  separated 
froni  the  npper  free  eilge  of  the  spine  of  the  scapnla  to  the  extent  of  the  upper 
leg  of  the  angnlar  inoision,  Corresponding  to  the  lower  leg,  the  densc  fascial 
loaf  is  .Split  npon  the  posterior  snrfaee  of  the  deltoid,  and  the  loweT  edge  of  this 
imiHole  is  then  blnntlj  disseeted  free.  The  dettoid  can  now  be  easily  lifted  up 
an*!  freed  frnni  the  infraspinatns  and  teres  niinor,  whioh,  aecording  to  Kocher, 
h  U^Ht  aei^oniplished  by  nieans  of  the  thnnib  pnshed  beneath  the  mnscle  to  the 
lateral  edge  of  the  spine.  The  most  posterior  fibers  of  the  deltoid,  held  tbus 
«trel('li(«d  ont,  are  divided  near  thcir  origin.  In  order  now  to  be  able  to  \inder* 
lake  Lhe  oHtetiplastie  portion  of  the  operation  the  finger  is  inserted  along  the  up- 
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per  edge  of  tho  infraspiimtus  uiid  the  ]ower  ed^e  of  thc  siipra^piTuitns,  soparat- 
ing  each  miiscle  so  far  froni  the  two  sarfaces  of  the  spine  that  tlie  external 
edge  of  the  spine  caii  be  pali^ted  both  from  above  and  be]fjw.  The  cxposed 
placc  iipon  the  spine  is  (^histUcd  throufrh  in  the  direetion  of  the  neck  of  the 
scapiila.  One  shoiild  avoid  the  bodv  of  tlte  scapula  for  fear  of  iiijiiring  the 
Biipraseapiilar  nerve.  Prior  to  the  chiaeling  it  is  advisahle  first  to  driil  holes 
in  the  lxtnes  for  the  suhstM|yent  sutnres.  Koeher  advises,  instead  of  ehisel- 
ing  the  end  of  the  spine,  the  siibcortical  separation  of  the  deltoid  origin, 
with  9nbseqnent  sntiire.  The  aeromion  is  now  free  and,  together  with  the 
entire  deltoid  mnsele,  is  retleeted  as  a  cap,  forward  over  the  humeral  head 
by  nieans  of  botli  thnmbs.  The  thrce  posterior  innsclcs,  siipra-  and  infra- 
spinatus  and  teres  minor,  thcir  tendinous  portions  co veri ng  the  joint,  now  lie 
exposed,  The  xippcr  edge  of  the  supraspinatns  is  the  guide  to  the  point  where 
the  joint  capsnle  is  to  be  openod.  The  hninerns  is  pnshed  npvvard  and  ro- 
tated  ontuard,  \vhcn  the  posterior  pronun(*nee  of  tlie  hicijiitjil  sultnis  is  visi- 
ble  on  a  line  with  thc  continuance  outward  of  the  npper  siipraspinatus  edge. 
The  capsnle  is  incised  along  the  dirertion  of  the  biceps,  and  the  tendon  is 
expOded  up  to  its  origin  in  the  glenoid  process.  The  out\vard  rotators  are 
then  snbperiosteallj  separated,  iipon  which  tho  huraeral  head  becomes  visible 
as  wen  as  the  gtenoid  cavitv  nnd  the  remaindcr  of  the  jnint  strnetnres.  By 
flexing  the  elbow,  rotating  thc  shonider,  and  pnshing  the  head  throngh  the 
wound,  it  is  now  possiblc  to  inspect  thc  whole  joint  and  to  jndge  whether  it  is 
necessaTT  to  resect  thc  joint  or  mere! v  to  perform  an  arthrotomv,  Coniplete  the 
resection,  renioving  ali  diseased  tissnes*  Replaec  the  deltoid  flap  and  fix  it  in 
pošition  by  sntiires,  Provide  for  drainage.  This  operation  appears  fonnidablo, 
but  innervation  is  well  preserved  and  the  after-results  are  remarkablv  good, 
Tf  partial  resection  is  snffieient,  Ko(*her\H  inttbnd  pennits  the  tinterior  pnrt  of 
the  capsnle,  the  subscapiilar  nuiselc,  and  the  enracohnnieral  ligamcnt  to  rernain 
uninjnred,  thns  avoiding  snbsequcnt  dislocation, 

AFTERTREATMENT. — ifiillcr  remarks  that  for  the  majnritv  of  the  cases  the 
ann  should  be  Imndagcd  in  a  right-angled  abthiction  pošition  and  the  well- 
kiiown  disposition  of  the  head  to  become  displaeed  bebind  thc  coracoid  shoiild 
be  overeome  bv  a  triangle  placed  in  the  axilla  and  the  npper  ami  sbonld  be 
directed  fon^^ard.  It  is  the  samo  whcthcr  ankvlosis  is  expected  or  a  movable 
nearthrosis:  the  pošition  in  riglit-anglcd  abdnetion  niust  be  maintained  for 
the  first  few  weeks. 

For  thc  prevention  of  ankvlosis  in  snitablc  eases  it  is  advisable  to  interpose 
between  hnnierns  and  scapula  a  pcdiclcd  deltoid  ikij),  in  the  antcrior  ojieration 
taken  from  the  anterior  part  of  thc  rlcUuiil,  in  thc  Kochcr  pnicednre  from  the 
posterior  portion.     Wherevrr  possiblc,  the  ]M'dicle  sbonbl  Ive  bclow. 

Eztracapftular  Method  of  Shoulder  Eeaection  (Bardenheucr) . — This  method 
bas  two  principal  objects: 

1*  The  radical  removal  of  thc  bon  v  and  soft  joint  structiirea  wherever  pos- 
aible  withont  opening  thc  joint. 
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2.     The  final  attainment  of  an  aiikjlosis  \vitb  tlie  arm   in   an  elevated 
poBition.  J 

Iii  onloT  to  acennipli^ili   tlieno  more  cnuifortablv,   Bardenliener  has  again  I 
availcil  hiiii^elf  o  t'  tlie  old  tlap  luethod,  wliieli  luis  tlie  great  advantage  of  giving  ■ 
fjreater  (jversiiiht  of  tla'   wholc'  joint.     Tho  posifcion   is  tbe  Baiiie  as  tliat  in 
v.  1  ^angeli lic*ck 'ti  iiiotliod.     Tljn  skiu  iii^ision  is  oval  with  eonvexity  downwar<l 
einbraein^  tho  eiitire  deltnid  helnw.     Throiigli  a  amall  ineision  on  tlie  dorsmu  of 
thc  aeromion  this  pnjoess  is  chiseled  ofF  at  ita  iiusertioii  in  tbe  spine  of  the 
scapula.    The  skin  and  tbe  doltoid  are  seized  with  tbe  left  hand  and  the  latters 
inscrtioii  into  tbe  biiiriernft  is  divided  witb  tbe  knife.     Blnnt  separatioii  nf  tlic 
deltoid  from  its  imdertving  tissoea  and  blimtj  extraeapsnbir  cxposiire  of  tbe 
joint  fo]]ow;  tben  strong  (perpendicitlar)  elevation  of  tbe  abdueted  arm  and 
blunt  exposnre  of  tbe  net^k  of  tbe  scapnla,  and  cbiseling^  otf  of  tbe  same  as  well 
as  of  tbe  coraeoid  proccss  froni  front  to  Imck,     Tbe  sawii  siirface  is  seized  with 
iron-toothed  forceps  and  is  drawn  mit\vard,  fo]lowed  by  separatioii  of  tbe  soft 
parts  from  tbe  internal  part  of  the  eapsule;  and  tbeu  by  eirciimseribing  aa«! 
sawing  tlirough  direcfclv  Kinder  tbe  head  in  the  neigbborhootl  of  tlie  tnbereles, 
with  avoidaiiee  of  injiirv  to  the  cirenmrtex  vessols  and  mnsM^nloapiral  Bervo,  the 
nnopened  joint  is  removed  and  tbe  sawn  siirface  of  the  bumerns  is  nailed  to  the 
base  of  the  freshened  eorae<)id  process  witb  tlie  arm  in  strong  vertical  abductioo 
position.     The  \vonnd  is  then  sutured  witb  projeetion  outwarJ  of  tbe  nail,  wbic 
is  witbdrawn  in  10  davs* 

Eesults  of  Shonlder  Resections.^ — These  excisiong  offer  to-day  no  partieiTT 
dan^er.  V^itii  ali  tbe  methods  mcntioned  a  fnnctionallv  good  resnlt  is  ob- 
tained,  i.  c.  a  movable  neartbrosis,  biit  on  tbe  wliole  the  same  good  siiccess  is 
not  obtained  as  in  other  large  joints,  Tbe  reason  for  tbis  is  to  be  sougbt  in 
three  eonditiona:  1.  Tbe  changes  in  the  nint^elca,  which  occiir  so  frcquentl>^ 
beforc  tbe  operation,  partieularly  In  the  deltoid  (severe  atniphics,  cieatricial| 
degenerations,  fistnlons  formations)  injnre  ibe  local  fnnetional  resnlt.  2.  The 
resnlt  likewise  depends  on  the  extent  of  tbe  disease»  Tbe  less  of  the  bnineral 
head  nnust  be  removed,  tbe  ^Teater  are  the  chances  for  an  aetivelv  movable 
neartbro^is.  With  the  rt^nioval  of  tbe  entirc  hnmeral  beafl  the  npper  arm  is 
too  sbort  for  exteiisivc  niovement  of  tlie  arm  to  be  boped  for.  It  is  well  to 
eonsider  in  sneb  a  eaae  nuiking  up  tlie  defect  caused  bv  tbe  b>ss  of  the 
npper  hnmeral  end  by  otber  bones  (Lexer's  joint  transplantation),  or  the 
posdbilitv  of  a  transjdantation  of  the  seapnlobmneral  attacbments,  such  as  the 
deltoid  and  snpraspinatns,  lower  down  on  tbe  bnmerns.  3.  The  qnestion  ofj 
the  after-treatnient  bas  a  very  essential  inflnence  iipon  the  resnlt  of  tbe  oper 
tion, 

From  tbese  gronnds  we  may  then  snra  iip  the  essentiala  as  follows:     The' 
tecbnie  of  the  operation  shnnld  most  positivelv  maintain  tbe  fnnction  of  the 
deltoid  in  order  to  attain  an  aetivelv  movable  nearthrosis.     Tbe  position  iifl 
wbieb  tbe  npper  arm  is  to  be  maintainetl  is  at  least  a  rigbt-angled  abdnction. 
For  tbe  prevention  of  fibrons  or  bonv  ankvlosis  tbe  interposition  of  a  pedicu- 
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latcd  dcltoid,  pert<jral  (Payr)  or  fatty  faseial  llap  slKmld  bc  considered, 
Where  tlie  deltoid  exliibits  severe  iihroiis  chan.£;"es,  \vbich  wi]l  make  funetional 
restoratioii  of  tlie  n]H^*le  iiiipij.ssible,  then  tbe  tVinutitioii  nf  uri  iiiteiitional  ankj' 
loeis  appears  jiistitiable*  Iii  viisva  of  old  severe  tuberculosia  it  is  in  the  interesi 
of  thoroughness  to  resect  extensively,  in  extreme  eases  to  make  iise  o£  Bardcn- 
heuer  a  extraeapsiilar  metbcKb  Jn  ebildreu  and  growing  individnals  one  lunst 
bear  in  mind  tlie  inflnenee  of  tbe  npper  epip]iyi?^ea]  line  on  tbe  growth  in  lengtli, 
in  whicb  it  plavi?  tbe  ebief  rule.  In  L*hiblren  tbe  capsnbir  attiiebiiient  in  tlie 
axilla  rcacbes  further  diatallv  tban  toward  the  acromion,  altbongh  Bardenheuer 
nsies  hh  radieal  method  in  ohildren,  ol>tainin,£>:  a  shortening  of  O  cm.,  wbich 
he  considers  does  not  serioudlv  injure  tbe  fiinetion  uf  tbe  extremity ;  at  the  same 
tirne  one  must  hold  against  this  opinion  tbe  niimerons  fnnctionaIly  good  resnlts 
and  bealing  of  tbe  disease  after  less  radieal  reseetions.  Onlv  exceptionally  is 
the  radieal  nperation  of  !>anb*nhrner  indirtited,  hnt  his  iifter-treatnient  of  ele- 
vated  ptjsitiijfj  uf  tbe  ann  ii!^  an  iindfMiiabb*  advance.  Tbe  hendeney,  cdten  re^tilt* 
ing^  of  tbe  npper  extrennty  of  tbi*  huinerus  to  disloeate  downward  and  iu\\ard 
iutn  the  axilbx  is  nto.st  .snrelv  overroine  either  tlirnngli  ext(ni8ion  during  tbe  tirst 
14  davs  or  tlinnigb  tbe  interposition  of  a  sntnre,  wbieb  is  passed  tbrongb  tbe 
npper  end  of  tbe  hnmerns  and  tbe  gleuoid  nr  aeroinion.  Mention  lias  alreadv 
be'?n  niade  of  a  triangiilar  pbister  batidage  wbbdi  bolds  the  ann  in  a  sligbtly 
fnr\vard  posili  on,  as  well  aa  id'  an  axiUarv  ensbion. 

Tbe  subperiosteal  reseetion  nmst  Im  considered  as  tbe  normal  operation. 
Tninors  of  the  npper  Innneral  end  mnHt  he  regarded  as  an  exeeption.  In  the 
eiiriy  stages  of  sneb  ^-ases  tbe  divinion  of  tbe  rotatorf^,  as  in  an  exartienlatioii,  is 
to  be  preferred.  In  these  hist  eaaes  an  0HtcH>plasty  lias  hegnn  bitclv  to  p1ay  a 
role  and  the  defeet  is  made  iip  eitlier  preferably  by  an  autoplastie  transplanta- 
tion.  e.  g.,  IranHpbuitatiou  of  tbe  npper  portion  of  tbe  tibnbi  with  the  bead,  or 
bv  a  bone  froni  a  i-ndaver  ( Lexer,  Kiittner).  Tbere  are  instanecB  in  wbieb  at- 
tachment  of  mnseb\H  to  tbe  h'aii.s|>lant  liaa  re^nlted  in  indifferent  function;  stili 
reports  are  too  fe\v  as  vet  t<i  foiio  a  dcHnite  opinirui  as  to  this. 

Exci8ioN  OP  Elbow 

Excision  of  the  elbow  maj  be  performed  according  to  the  folIowing 
methods : 

A.  Posterior  vertical  median  incision  (v.  Langenbeek,  Fig,  15,  A). 

B,  Two  lateral  incisions  (Fig,  15,  A  and  B), 

O.  rinar  straight  internal  incision  (Fig.  16,  A), 

D.  Koeher^s  incision. 

E.  Olliers  bavonet  incision  (Fig.  IG,  E). 

F.  Extraeapsnlar  resei:'tion^Tiardenhener*s  operation. 

G.  Atvpieal  resections. 

Excisioii  by  Posterior  Median  Incision  (v.  Iangenbeck's  Operation^  Fig.  15,  A). 
— The  patient  is  snpine  on  tbe  tabb'  lanu-  tlie  edge.    The  atfected  extremity 
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is  ilexed  to  a  right  angle  at  tlic  elhow  and  the  forearm  lies  on  the  chest  of  the 
patieiit.  Tliis  makes  promitieiit  the  boiiv  oiitliiies  of  the  elbow,  A  vertical  in- 
cision  is  made  ovei*  the  raiddie  of  the  oleerauoii,  2  inches  of  it  beiiig  above  tBe 
tip  of  the  olecranoii  and  2  inches  below,  The  triceps  is  split  and  separati^d  and 
t]*e  knife  opens  the  posterior  capsule ;  the  iiicision  is  continued  iipward  on  the 

hiimenis  and  do\vuward  on  the  nlna,  spHtting 
the  periostenm.  With  a  sharp  periosteal  ele- 
vator  the  inner  aspect  of  the  wound  is  first  freed 
and  the  inner  half  of  the  triceps  with  the  perios- 
teirm  is  lifted  up  froin  the  olecranon,  closelv 
lin 


O 


po9t«rior  verttcal  tnediiin  mcision;  B 
and  C,  iocisioiis  for  reaection  by  two 
lateral  mcisious. 


*^j^ing  tlie  Imnes  to  avoid  injurv  to  the  tilnar 
nerve,  \vhich  slionid  not  be  seen.  The  internal 
lateral  ligament,  the  conimon  origin  of  the  flexor 
muscles,  and  the  periosteum  are  ali  aeparated 
froiii  the  hinncrus  and  nlna.  The  outer  half 
of  the  wonnd  is  next  freed  snbperiosteaUj.  The 
onter  half  of  the  triceps  is  lifted  up  froni  the 
olecrauon^ — čare  being  taken  not  to  sever  its  eJt- 
pansion  into  the  deep  fascia  of  the  forearm — 
together  with  the  aneoneus,  which  is  a  continua- 
tion  of  the  anterior  portion  of  the  triceps.  The 
external  lateral  ligamcnt,  the  comraon  origin  of 
the  exten9or  muscles,  and  the  periosteura  are  ali 
^'e.'L^w'~ or-*  T  ^^0^  separated  from  the  bone.     Tbe  snpinator  brevi. 

is  freed  from  the  external  condvle  and  from 
the  ulna  and  is  turned  forward,  special  čare 
being  taken  not  to  injnre  the  posterior  inter-JJ 
asseona  nerve  which  runs  hetween  its  snperfieial  umi  deep  parts.     FolloAving  ■ 
these  procednres,  the  bones  are  entirelv  bare  on  their  posterior  and  lateral 
aspeets. 

By  acntelv  flexing  the  foreann,  by  pressing  hackvvard  on  the  lower  part  of 
the  hinnerns  from  in  front,  and  bv  traction  on  the  foreann  the  hnmeral  end 
may  be  made  to  protrnde  througli  the  \vonnd.  It  is  then  separated  aubperi- 
ostcalty  from  the  eoft  strnetures  in  front  to  the  desired  extent.  The  articular 
end  of  the  hnnienia  is  seized  witli  linTi-J3iw  foreeps  and  reinoved  by  means  of  the 
saw,  The  saw  level  will  depend  nn  tlie  iinimmt  of  disease  present.  JacobsoaJ 
Bays  the  Baw  shonld  pass  above  t!ie  lovel  of  the  epicondvles  and  throngh  the  high- 
est  part  of  the  epitrochlea.  The  radiiis  and  nlna  are  made  to  protrnde  and  are' 
sawn  off  wdthont  injnrv  to  the  soft  parts.  The  line  of  section  of  the  iilna  should 
remove  the  greater  and  lesser  sigrnoid  cavities  with  the  olecranon,  The  bra- 
chialis  anticus  should  not  bo  separated  from  its  point  of  insertion,  The  line  of 
section  of  the  radins  should  be  on  a  corresponding  level,  usnally  the  line  of  see- 
tion  going  jnst  below  the  head.  The  insertion  of  the  biceps  shonld  roniain  unin- 
jured. 


I 


Ali  discased  8ynovial  membrane  is  reraovcd,  inclnding  the  extensiou  be- 
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tweeii  the  ra<lins  aiifl  iiIiul  Ali  fnci  nf  disease  are  gonged  oiit  of  tlie  bones  and 
ali  simiscs  are  rcmoved. 

In  voung  siibjects  under  17,  whenever  possible,  tlie  epijihvseal  Hnes  are  to 
be  avoided.  In  tlii^  eonnectioii  it  may  be  uotcMl  tbat  tbe  i>riiicipiil  ^Towtb  of 
tlie  biimenig  in  length  ucours  at  tbe  npper  end.  The  liiie  of  tbe  lower  epiptivsia 
of  the  bninerns  runs  tran^verselv  and  .son}ewhut  irrei^idarly  acre>8S  tlie  bontj  jiiat 
above  the  tips  of  the  condvles.  Tbe  epipbvseal  line  of  tlie  nlna  runs  obliqnely 
from  in  front  downward  and  backuard,  beginninj^  anteriivrlv  abrait  l/i  iii-  frora 
tlie  upper  extreniity  ni'  tlie  olecranon.  Tbe  epiplivseal  line  of  the  radiua  runa 
transverselv  about  1,4  i^-  from  its  iipper  artieular  snrface. 

In  patients  nperatod  upon  enrlv  in  tbe  ecnirse  nf  the  disease,  \vhere  one  feek 
reasonablv  certain  tbat  aH  tlie  disease  bas  been  renioved,  it  is  \vell  to  interpose 
a  flap  of  fascia  and  f  at  betvveen  the  savved  surfaees  of  tbe  bone??,  or  to  interpose  a 
flap  taken  from  tbe  anterior  surface  of  the  trieeps.  (For  details  see  Artbro- 
plastyO 

The  arm  and  forearni  are  brongbt  in  proper  relationg  wit!i  each  otber,  the 
stmctures  are  autnre<l  to^tber  with  cat^it  stitcbes,  drainage,  if  tbought  neces- 
sarv,  heinii  provided  for  bv  a  rubber  tube,  and  the  wonnd  is  dressed. 

The  after-treatnient  is  most  iniportant.  A  jointed  nietal  i^plint  is  very  use^ 
fuL  This  allow8  of  a  change  in  the  angle  of  the  joint  at  m^iIL  Pels-Leusden 
ptits  the  arm  iip  in  fnll  extpn8ion  hcvanse  be  sava  that  between  tbe  bone  enda 
there  is  a  sac  of  soft  parta  wbicli  inust  shriiik  considerably,  if  one  is  to  expect 
the  bones  to  come  together  afterward.  He  8nys  tbat  if  one  flexes  tbe  forearm  to 
a  right  angle,  the  soft  parts  on  the  baek  remain  sitretebed  and  cannot  retractj 
resulting  in  a  more  or  less  flail  joint,  Tbev  remain  in  this  position  for  3  weeks 
after  which  gradnal  flexioTi  exerci8es  are  institntcd. 

Most  aiithorities  recommend  pntting  the  elbovv  np  partially  floxed  (135°) 
with  the  forearm  mid\vay  bet^vtH^n  puMnidion  jnid  snpiinition.  Pronation  and 
šupination  sbonld  I>e  prnetieod  dnilv  frniii  tlie  stiirt.  After  14  days  gentle 
iIexion  and  estension,  niotions  mtiv  be  rnrried  ont  daily. 

Cheyne  and  Bnrghard  (Vo].  II 1 )  deseribe  tlie  after-treatnient  so  well  that  I 
qiiote  tbem  verbatiin. 

**l^nlc«s  a  larire  jitafaint  of  \nme  Ims  lirfn  reniuvod,  tho  spliiit  mny  hp  Irft  off  aftrr 
four  week9,  the  arm  farrird  in  a  bIIu^,  tiiid  iiaasivt*  nioveint^iit  stili  tiiore  vigorousl,y 
flniployi?d.  This  is  the  erttieal  period  in  the  oa&e  sinee  about  this  tinie  atiffnpss  tends 
t5  increaso  rflpidly,  and  thereforc  aetive  motions  should  tie  cnroanig«^!.  Th^re  is  sel- 
dom  any  diffic'alty  in  iin-sorviag  pronation  arul  siipination*  T\vo  m^jiditionH  must  be 
earefidly  Knardf^l  apninst:  on  tho  mw  hiiiicb  tlio  1iml>  nmst  not  be  alknvrd  to  get  stiff; 
on  thf  othcr^  a  flail  joint  must  be  avoidr*!.  It  is  not  until  ahont  a  nionth  hns  elapserl 
after  the  operotion  thiit  thf  surgeon  is  able  to  jiul^e  what  is  likclj  to  happen.  \\nien 
tbe  ouHO  ifl  K«injf  on  well  tliore  wj11  hc  some  slii^ht  difficaltj  m  obtnininp  eomplete 
flexion  und  exten»inii,  althonffli  movemont  nluMdd  \w  fiiirly  f^aoi] ;  if,  on  the  other  hiind, 
the  joint  hp  qiiite  loose  nnd  ^^oniplrtr  pxti  nsina  run  hv  trot  witl)oat  (!iffitndty,  n  tlail 
joint  is  to  be  foared,  and  it  is  tbf^n  bost  to  put.  the  11  rm  a  p  in  plast^r-of-PoriR  for  three 
Of  four  weekB  without  nny  furthcr  passive  movements*    It  will  thcn  be  seen  whether 
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the  joint  is  stili  lof^sfi  or  wlietlier  auffieieiit  coiitTaction  has  oceurrej  to  reqiiire  pamivd  ] 
movemeiit.    If  the  jnint  be  theii  too  lax,  it  is  we!l  to  apply  a  hingred  metal  apparatus 
to  strengtheii  the  weakeiied  tnovemeiit  and  to  prcvcnt  lateral  mobility,  and,  if  woni  for 
some  moiithfi,  it  is  qiiite  possible  ihat  a  joiut  which  was  at  first  verj'  lax  maj  fimillj 
become  satiefactorjr/' 


Tlie  TJlnar  Internal  Straight  Incmon. — TIiih  operatioii  ia  inteiided  for  pn> 
eedures  in  tli«^  iieitiljlMjrliuod  iA'  \hv  opieondvle  aiid  hiternal  i'oiMlyle  of  the 
huiiienis  (  fractiires,  in  m  v  iiifei-tiinis  tVi).  For  tlic*  totni  resectii^ri  <if  the  elk»vv 
joiut  it  ij^  not  snitalile,  since  the  dishx*ation  ont  throiigh  tho  wuitnd  of  the  haremi 
bon  J  enJs  internallv  (eiihitus  valgiis),  on  acconnt  of  the  iilnar  nerve,  ia  difficult. 
The  proeednre  is  more  readilv  acooniplirthcd  from  the  radial  side.  The  for^arm 
is  rtexed  (14ri"' )  at  tlie  eUM»w  jnint,  ahdiicted,  and  ontwardly  rotated  m  the 
abouhier  joint.  The  (Operator  stands  or  sits  between  the  thorax  and  artn.  From 
in  front  of  the  internal  efde<indy]e  proxinial!y  one  palpates  tlic  intenial  iuter- 
miiseular  septnni  as  a  ridtie,  nnd  hebiiid  it  the  roniid  cord  «if  the  uhiar  nerve* 
which  Tuns  behind  the  epicondvle.  The  skin  ineit^ion  is  made  directlj  upon  the 
intcnniksenlar  septinii,  j  ust  in  front  of  tJie  epie(indylc.  Ffom  bere  it  nins 
paraliel  to  tbe  posterior  iihiar  horder  downward  ahout  -J  cni.  The  cntire  in- 
cision,  abont  ti  to  8  cm.  hnig  with  the  f(*reaiin  lh\\ed»  is  eur%'ed.  The  iaseiii  aiid 
the  intcnnusenhir  septnni  are  split  until  tbe  inmi  surfacc  of  the  internal  epi- 
condvle is  reaehed,  \Vitb  a  bone  sealpel  behl  elose  to  tVie  Imne,  the  teodhiouji 
origin  of  the  prunator  teres,  llexnr  earpi  nhiaris,  palmari«  longiis,  tle^or  digit 
snblimis,  and  the  front  part  of  tlje  internal  hiteial  lijjjament  are  divided  and 
separated,  while  at  the  .^iniie  time  the  interniil  portitni  of  the  capsiile  is  divi(W 
npon  tbe  bone.  B\  earcfnlly  prving  nff  tbe  goft  parts  on  the  front  of  tiie 
lovver  humeral,  as  well  as  on  the  internal  border  of  tbe  nlna*  with  greater 
flexion  of  the  forearrn,  takiiiij:  eiire  to  avoid  injurv  to  the  visible  nlnar  Dorve 
Iving  on  tbe  internal  edge  of  the  flexor  earpi  nlnaris,  tben  tlie  internal  psr- 
tions  of  tbe  joint  beeonie  vi.sible.  Now,  by  more  atronglv  flcxing  the  Uive- 
arm  radiallj,  thus  putting  tbe  baek  part  i^f  tbe  internal  lateral  ligameiit  on 
the  stretch,  the  deeper  parts  of  the  joint  ean  he  inspeeted,  Whatever  is 
neceaaarv  is  tben  done,  and  the  parts  sntnred  in  tbeir  original  nnatomiciil 
posi  tions. 

Eesection  of  the  Elbow  with  Radial  Lateral  Incision  (Kocher).— This  is 
considered  by  many  .snrgeon?^  to  be  the  bet?t  nietht^d  of  reseeting  tbe  elhow. 

The  lateral  incision  begins  npon  tbe  outcr  odge  of  tbe  hnmeriis,  3  to  5  dO* 
above  the  external  epicondvle,  iind  rniiH  vertieullv  down\viird  uver  the  head  of 
the  radius.  It  tben  continne^  duwn\vard  along  the  anterior  border  of  tlie 
anconeus  2  in.  be]ow  the  tip  of  the  olecranon,  wbere  it  cnrves  baekward  over 
the  ridge  of  the  ulna.  The  incision  bas  the  advantage,  as  Kocher  has  maitr 
tained,  of  separating  tbe  nmscles  .snpplicd  l\v  the  branehes,  enrving  off  in  the 
arm,  of  the  mnscnh>špirai  nerve  fsnpinator  longns,  extensor  earpi  radlah^' 
longior  in  front,  and  the  triceps  and  aneoneus  bebind)  froni  those  which  ai^ 
snpplied  by  tbe  deep  branch  (posterior  interosseous)  of  the  musculospiral  ncrvc 
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(exten8or  carpi  radialis  brevior  and  extensor  carpi  ulnaris).  The  lowenno8t 
fibers  of  the  anconeiis  are  divided  sharplj  upon  the  ulna. 

At  the  upper  end  of  the  incision  penetrate  to  the  outer  edge  of  the  huraerus 
by  separating  the  supinator  longiis  and  the  exten8or  carpi  radialis  longior  in 
front  from  the  triceps  behind.  Further  downward,  along  the  external  condyle, 
penetrate  between  the  e^rtensor  miiscles  in  front  and  the  anconens  behind,  until 
the  ulna  is  reached.  The  next  proceeding  is  the  laying  bare  of  the  joint  ends. 
A  long  triceps-anconeiis  flap,  with  fully  extended  forearm,  is  fashioned  sub- 
perio8teally  from  the  iipper  part  of  the  nlna  with  the  elevator,  from  the  ole- 
cranon  with  a  strong  knife,  and  again  in  the  lower  arm  the  tissues  are  pried 
from  the  humerus  with  the  elevator.  This  flap  is  reflected  over  the  olecranon 
as  a  cap  toward  the  ulna  side.  If  the  olecranon  is  certainly  healthy,  this  pro- 
ceeding is  rendered  easier  by  chiseling  oflF  from  the  back  part  of  the  olecranon 
a  slice  of  bone  which  remains  attached  to  the  triceps  (  Konig,  Kocher) ,  forearm 
fascia,  and  anconeus.  The  front  soft  parts,  after  subperiosteal  or  subcortical 
separation  of  the  capsule,  extensor  tendons  and  external  lateral  ligament  from 
the  humerus,  are  drawn  forward.  The  now  movable  joint  ends  are  separated 
by  a  powerful  ulnar  flexion  and  can  be  luxated.  This  wi]l  be  rendered  easier  by 
separating  the  extensors  from  the  lower  humeral  ond  by  chiseling  off  the  ex- 
temal  epicondyle.  In  many  conditions  the  dislocation  wi]l  not  be  neces- 
8ary.  In  the  typical  resection,  just  as  in  Langenbeck's  resection,  the  soft  parts 
must  be  carefully  separated  from  the  interna!  epicondyle  together  with  the 
intemal  lateral  ligament.  This  can  be  accomplished  subperiosteally  or  sub- 
cortically  by  chiseling  oflF  the  epicondyle.  The  remainder  of  the  operation  is 
as  in  the  Langenbcck  procedure. 

Extracap8ular  Besection  of  the  Elbow  (Bardenheuer). — Reflect  a  horseshoe- 
shapcd  flap  of  skin,  with  its  base  below,  and  of  the  width  and  at  the  position  of 
the  epicondylar  line.  This  flap  is  reflected  downward.  A  second  flap,  with 
convexity  below,  is  now  fashioned  out  of  the  triceps  tendon,  the  periosteum  of 
the  ulna,  and  the  origins  of  the  anconeus  and  supinator  longus.  After  division  of 
the  olecranon  tip,  this  flap  is  carefully  pushcd  oflF,  by  means  of  a  tampon,  from 
the  posterior  capsular  poiich  and  from  both  sides  of  the  triceps  tendon  (bursa 
sub  tricipite),  and  is  reflexed  upward.  The  already  mentioned  bursa  (the 
upper  back  joint  capsiilar  pouch)  is  then  by  means  of  tampons  pushed  down- 
ward  from  the  back  surfaec  of  the  posterior  supratrochlear  fossa.  Both  epi- 
condyles  are  then  circumscribed  towar(l  the  front  and  the  origins  of  the  flexors 
of  the  hand  and  fingers  are  separated  from  the  internal  epicondyle  and,  further 
down,  from  the  uhia.  Externally  the  extensors  and  the  anconeus  are  separated 
from  the  extemal  epicon(ly]e  and  con(ly]e.  Tlie  ulnar  and  musculospiral 
nerves  should  previous]y  have  been  isolated  and  dravvn  to  one  side.  The 
biceps  and  brachialis  anticus  should  be  raised  up  from  tlie  front  surface  of  the 
joint  capsule  and  forearm.  The  joint  ends  in  association  vvith  the  joint  capsule 
are  thus  isolated.  The  humerus  is  sawn  through  from  behind  forward  just 
above  the  separated  capsular  pouch.     A  sharp  hook  seizes  the  lower  sawn  sur- 
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face  and  drags  it  down  and  back,  thiis  expo8ing  the  anterior  surface  of  the 
joint.  The  musculospiral  nerve  at  its  point  of  division  is  then  securelj  pro- 
tected  from  injury,  the  brachialis  and  biceps  are  bluntly  raised  up  from  the 
joint,  and  the  neck  of  the  radius  on  an  elevator  is  transversely  8awn  through  at 
a  lower  level  than  the  point  at  whieh  the  ulna  is  divided.  This  is  important 
for  the  preservation  of  pronation  and  supination.  A?  the  last  act  the  ulna  is 
chiseled  from  the  olecranon  ob]iqiiely  from  above  and  behind,  forward  and 
downward.    The  surface  resulting  from  the  chiseling  should  be  extracapsular. 

The  articular  ends  of  the  bones  plus  the 
whole  joint  cavity  can  now  be  removed  in 
one  piece.  In  order  to  produce  fixation,  with 
forceps,  saw,  or  chisel,  excise  a  wedge-8haped 
piece  of  bone  from  the  humerus  end.  Trim 
the  upper  end  of  the  ulna  so  as  to  make  it  fit 
into  the  notch  in  the  humerus  while  the  fore- 
arm  is  held  in  a  position  of  a  little  less  than 
a  right  angle  to  the  upper  arm.  Unite  the 
ulna  to  the  humerus  by  means  of  a  naiL 
This  nail  projects  through  the  plaster  ban- 
dage  and  should  be  removed  on  the  eigfath 
day.  Finally  the  resected  end  of  the  radius 
is  covered  over  by  a  fascial  and  muscular 
flap  taken  from  the  supinator  longus  muscle, 
in  order  to  prevent  ankylosis  and  to  maintain 
pronation  and  supination.  The  muscles  and 
fascia  are  then  united  over  the  cavity  with- 
out  drainage.  After  the  eighth  day  gymna8- 
tic  exercises  are  begun. 

Atypical  Besection   of  the  £lbow. — The 
incision  is  the  posterior  longitudinal  one  al- 
ready  described.     The  base  of  the  olecranon  is  cleared  of  its  coverings  and 
divided  transverse]y,  either  from  without  inward  with  a  chisel,  or  from  within 
outward  with  a  Gigli  saw.    The  olecranon  is  reflected  upward  with  the  attached 
triceps  tendon.    Examine  the  olecranon  carefully,  as  it  is  the  most  common  site 
of  osseous  foci  of  disease  in  tubercnlosis  of  the  elbow.     With  chisel  or  sharp 
spoon  remove  diseased  bone  wherever  found.    With  forceps  and  knife  or  scissors 
excise  diseased  soft  stnictures.     Thoroughlv  cleanse  the  joint  cavity.    Reunite 
the  olecranon  to  the  ulna  with  bone  pegs,  steel  nails   (the  ends  protniding 
through  the  wounds),  silver  wire,  or  chromicized  catgut.    Close  the  wound  and 
dress. 

Kesults  of  Elbow  Kesections. — A  not  too  late  resection  of  the  elbow  fu^ 
nishes  better  results  than  if  one  adheres  to  the  principle  of  choosing  a  resec- 
tion as  a  last  resort.  Positivelv  dia^iosticatcd  (R(3ntgen  pictures)  intra-ar 
ticular  disease  with  eruption  into  the  joint  justifies  an  earlier  resection  than  in 


Fig.  16. — Incisions  for  Resection  op 
£lbow  Joint.  A,  incision  for 
resection  by  the  uinar  straight  in- 
temal  incision.  B,  011ier's  bayonet 
incision. 
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maiiy  other  joints  wliicli  furnishes  the  best  means  for  a  cure.  Well-retained 
function  of  the  muscles  is  a  very  essential  factor  in  producing  a  good  result. 
A  movable  nearthrosis  is  often  better  attained  after  total  resections  than  after 
irregular  (step-like)  removal  of  the  bony  ends.  The  results  depend  less  iipon 
the  schematic  use  of  a  particular  method  than  upon  the  personal  experienee 
of  the  operator  and  the  individualizing  ipdications  of  the  operation  and^  not 
the  least,  upon  a  thorough  after-treatment. 

An  inevitable  result  of  elbow  resections  was  a  flail  joint,  which,  before  the 
introduetion  of  the  subperiosteal  method,  occurred  much  more  frequently  than 
it  does  to-day.  It  is  a  result  of  exten8ive  removal  of  the  joint  ends,  but  can 
oocur  also  as  a  result  of  necrosis  of  the  periosteum,  great  change  in  the  muscu- 
lature,  and  improper  after-treatment.  So  far  as  the  first  factor  rs  concerned, 
long  fixation  of  the  resected  surfaces  in  contact  must  be  maintained.  Eventu- 
ally  nailing  may  be  required.  An  ankylosis  is  best  prevented  by  early  and 
frequent  changes  in  position  and  early  active  and  passive  motions.  Another 
help  in  preventing  ankylosis  is  the  interposition  of  a  pedunculated  fascial  and 
muscle  flap,  which  is  best  taken  out  of  the  triceps,  the  pedicle  being  proximal. 
If  aseptic  relations  obtain,  the  fixation  of  the  forearm  to  the  humerus  can  be 
maintained  by  two  strong,  not  too  tightly  tied,  silk  bone  sutures,  one  external 
and  one  intemal,  which  at  the  same  tirne  act  as  artificial  lateral  ligaments  and 
excite  the  formation  of  connective  tissue.  The  tendency  to  lateral  8ubluxation 
of  the  resected  surfaces  is  also  prevented  without  injuring  the  physiological 
movability. 

The  recurrence  of  tuberculosis  in  an  already  resected  joint  will  cause  one 
to  consider  the  possibility  of  opening  up  the  joint  again  and  by  means  of  an 
arthrectomy,  or  in  some  cases  of  a  new  resection,  arriving  at  a  good  result. 

Ex<;isioN  OF  Wri8t  Joint 

A.  Typical  subperiosteal  resection  (Ollier^s  Operation)  by  radial  and 
Blnar  dorsal  incisions  (Fig.  17,  M,  M',  and  N). 

B.  Resection  of  wrist  joint  with  dorso-ulnar  incision  (Kocher's  Opera- 
tion). 

A.  Sesection  of  the  Wri8t  Joint  by  Badial  and  IHnar  Dorsal  Incisions. — Begin- 
ning  opposite  the  center  of  the  dorsal  surf ace  of  the  second  metacarpal  bone, 
an  incision  is  made  which  runs  obliquely  iipward  and  inward,  following  the 
outer  border  of  the  extensor  indicis  tendon.  This  incision  (Fig.  17,  M  and  M') 
is  carried  upward  until  it  reaches  the  center  of  a  line  joining  the  two  styloid 
processes,  where  it  changes  its  direction  slightly  to  that  of  the  line  of  the  fore- 
arm, i.  e.  vertically.  The  intemal  branch  of  the  dorsal  division  of  the  radial 
nerve  is  avoided,  if  possible.  The  extensor  indicis  tendon  is  retracted  out- 
ward  without  opening  its  sheath.  The  tendon  of  the  extensor  carpi  radialis 
brevior  is  followed  down  to  its  insertion  into  the  base  of  the  third  metacarpal 
bone  and  is  drawn  outward  but  is  not  ciit.  The  periosteum  of  the  head  of  the 
S8  A 
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third  metacarpal  is  incised  upon  thc  inner  side  of  the  insertion  of  the  eztensor 
carpi  radialis  brevior.    This  incision  is  carried  upward  throiigh  the  perioeteum 

of  the  metacarpal,  carpal  and  radia! 
bones,  capsule  of  the  joint  and  the 
posterior  annular  ligament  between 
the  exten8or   indicis   and   extensor 
longus  pollicis.    The  ulnar  incision 
is  next  made  (Fig.  17,  N).    It  runa 
along  the  back  of  the  ulna  to  the 
inner  side  of  the  extensor  carpi  ul- 
naris,  1^4  i^i«  above  the  point  of  the 
uhiar  styloid  process  to  a  point  ^4 
in.  above  the  base  of  the  fifth  meta- 
carpal bone,  avoiding,  if  possible, 
the  dorsal  cutaneous  branch  of  the 
ukiar  nerve.    It  passes  through  the 
posterior   annular    ligament,    joint 
capsule  and  periosteum   of   ulnar, 
carpal,  and  metacarpal  bones.    The 
periosteum  and  ligaments  are  raised 
up  from  the  dorsal  surface  of  the 
carpal  bones  as  far  as  can  be  done 
through  the  radial  incision.    Ali  the 
tendons  are  raised  with  their  peri- 
osteum entirely  from  their  grooves 
with  their  sheaths  unopened.     The 
same   procedures   are   carried   out 
through  the  ulnar  incision,  hugging 
the  Bones  closely,  and  elevating  ali 
the  soft  structures  from  them.    As 
each  carpal  bone  is  separated,  it  is 
seized  from  the  dorsum  with  bone 
forceps  and  twisted  from  side  to 
side.      Its   lateral    attachments  as 
well  as  its  palmar  attachments  are 
divided  close  to  the  bone.     Ali  the 
carpal  bones  are  removed  excepting:-. 
if  possible,  the  pisiform  bone,  tl>^ 
imciform  process  of  the  unciforr"^ 
bone  (which  should  be  cut  througgr^ 
with  bone  pHers),   and   the  trapezium.      Ali   of  these  have  numerous  ejm^  ' 
important  tendons  inserted  into  them.     The  trapezium  is  rarely  diseased,  an^- 
it  forms  an  important  part  of  the  thumb  joint.     The  lower  ends  of  the  radiem* 
and  ulna  are  now  freed  from  periosteum,  protruded  through  the  wound. 


Fig.  17. — Incisions  for  Resections  op  Wri8t  and 
FiNGER  J01NT8.  M,  M,  and  N,  Ollier'8  method  by 
radial  and  ulnar  dorsal  incisions.  D  and  T/, 
Langenbcck^s  operation  by  dorsoradial  incision. 
A,  A,  eicision  of  second  interphalangeal  joint  by 
two  lateral  incisions.  B,  of  second  interphalangeal 
joint  of  index,  by  dor80-external  incision.  C,  of 
second  interphalangeal  joint  of  little  finger,  by 
dorso-intemal  incision.  O,  of  second  phalanx  of 
finger  by  dorsolatcral  incision.  E,  E',  of  first 
interphalangeal  joint,  by  two  lateral  incisions. 
F,  of  first  phalanx  of  thumb,  by  dorso-external 
incision.  G,  of  mctacarpophalangeal  joint,  by 
dorso-extemal  incision.  H,  of  mctacarpophalan- 
geal joint,  by  dorso-intemal  incision.  I,  of  meta- 
carpal, by  dorsal  incision.  J,  of  metacarpal,  by 
dorsal  incision,  with  added  angular  incision.  K, 
of  metacarpal  of  little  finger,  by  dorso-intemal 
incision.  L,  of  metacarpal  of  thumb,  by  dorso- 
external  incision. 
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removed  just  above  the  articiilar  cartilages,  or,  if  but  little  diseased,  they  may 
be  8imply  gouged  in  situ  without  being  exten8ively  f  reed.  The  articular  ends  of 
the  metacarpals  should  be  gouged,  if  not  much  diseased,  or,  if  exten8ively  in- 
volved,  removed  by  being  protruded  into  the  wound,  and  a  thin  slice  of  bone 
taken  off  with  a  narrow  8aw.  Remove  ali  diseased  soft  parts.  Suture  the 
divided  annular  ligament.  Insert  a  rubber  tube  drain.  Suture  and  drain.  The 
cavity  may  be  filled  with  bismuth  paste  prior  to  closing  it.  The  forearm  should 
be  placed  on  a  splint  in  dorsal  flexion,  leaving  the  fingers  and  thumb  free.  A 
plasteivof-Paris  splint  is  probably  the  best  and  easiest  to  apply.  It  is  moulded 
on  the  anterior  aspect  only,  being  3  in.  wide  with  the  hand  dorsally  (pos- 
teriorly)  flexed.  This  position  is  maintained  because  it  is  the  natural  position 
of  the  hand  in  powerful  closing  of  the  fingers.  The  fingers  should  be  most 
carefully  exercised  from  the  first  to  prevent  fibrous  union  of  the  tendons.  The 
limb  must  be  immobilized  until  the  wrist  has  solidified  considerably.  This 
niay  take  6  months  or  longer.  The  muscles  of  the  forearm  should  be  massaged 
and  applications  of  electrieity  made  every  day.  In  order  to  shorten  the  con- 
valescence,  Tietz  has  advised  and  carried  out  division  of  the  tendons,  overlaying 
them  on  each  other  and  sewing  them  in  this  position.  Bardenheuer  nails  the 
metacarpals  to  the  radiiis,  endeavoring  to  get  an  ankylosis  from  the  start.  In 
čase  the  radius  and  not  the  ulna  be  diseased,  then  in  addition  a  corresponding 
piece  from  the  uhia  must  be  removed.  In  čase,  however,  the  ulna  alone  be  dis- 
eased, and  the  radius  healthy  or  healed,  the  ulna  alone  should  be  removed, 
leaving  the  healthy  radius  intact. 

B.  Besection  of  Wri8t  Joint  with  Dorso-ulnar  Incision  (Kocher). — The  hand 
is  prone,  with  slight  radial  flexion.  The  skin  incision  begins  over  the  middle  of 
the  fifth  metacarpal  and  runs  upward,  slightly  cur\'ing  inward  over  the  middle 
of  the  wrist  joint  and  forearm  for  from  7  to  9  cm.  The  dorsal  branch  of  the 
ulnar  nerve  is  to  be  avoidod.  The  tendon  sheaths  of  the  extensor  minimi  digiti 
and  extensor  communis  digitorum  are  split  lengthwise,  and  the  tendons  re- 
tracted  to  the  radial  side.  The  joint  capsule  is  now  exposed  and  is  split  in  the 
direction  of  the  skin  incision  from  the  base  of  the  fifth  metacarpal  up  to  the 
ulna.  Separation  of  the  tendon  of  the  extensor  carpi  ulnaris  from  its  depres- 
sion  on  the  dorsum  of  the  ulna  follows,  and  in  connection  with  it  the  capsule  on 
the  ulnar  surface  is  subperiosteally  separated ;  likewi8e  the  capsule  on  the  radial 
side  of  the  ulna.  If  the  intra-articular  fibrocartilage  be  diseased,  it  is  excised. 
The  capsule  is  separated  from  the  cuneiform  bone,  in  which  procedure  the  joint 
l)etween  this  bone  and  the  pisiform  is  opened.  This  last  bone  remains  con- 
nected  with  the  tendon  of  the  flexor  carpi  ulnaris.  The  separation  of  the  soft 
parts  from  the  ulna  and  carpus  is  now  continued  further  on  the  ulna  and  volar 
side  partly  with  knife,  elevator,  or  Cooper^s  scissors.  The  unciform  process  of 
the  unciform  bone  is  best  retained,  in  order  to  proteot  the  deep  branch  of  the 
ulnar  nerve,  which  winds  around  it.  The  bundle  of  the  flexor  tendons  is  lifted 
aH  together  out  of  its  depression,  following  wliieh  tlie  capsule,  strengthened 
l)y  the  volar  ligaments,  is  successivelv  separated  from  the  bases  of  the  V,  IV, 
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and  III  metacarpals.  The  insertion  of  the  flexor  carpi  radialis  into  the  base 
of  the  second  metacarpal  is  retained.  The  stronger  capsular  section  is  then 
separated  from  the  volar  side  of  the  radius  after  lifting  up  the  soft  part8. 
Finallj  the  baring  of  the  lower  radial  end  is  performed  upon  the  dorsal  side 
after  lifting  up  and  radiallj  retracting  the  extensor  tendons  and  their  sheatL 
The  extensor  carpi  radialis  longior  and  brevior  are  also  taken  out  of  their  de- 
pression  on  the  radius,  where  possible,  with  retention  of  their  insertion  into  the 
dorsum  of  the  second  and  third  metacarpals.  Now  the  entire  carpus  is  dislo- 
cated  on  the  forearm  by  a  powerful  volar  and  radial  flexion — ^this  latter  carried 
so  far  that  the  radial  surface  of  the  thumb  touches  the  forearm.  One  can  easilj, 
if  it  be  necessary,  lay  bare  the  radius  end  stili  further  by  separating  the  inser- 
tion of  the  supinator  longus.  Then  follows  the  extirpation  of  the  earpal  bones, 
as  described  in  the  various  methods,  wherever  possible,  leaving  the  trapezium 
and  pisiform.  Kocher  recognizes  difficulties  in  his  method  only  in  extirpating 
the  three  radial  metacarpal  bases,  and  in  diseases  of  these  considers  the  dorso- 
radial  incision  better.  He  recommends  in  general  the  curved  8awing  off  of 
the  joint  ends — metacarpals  convex,  forearm  bones  concave.  An  advantage  of 
his  method  Kocher  claims  to  be  the  retention  of  the  two  extensors  carpi  radialis 
and  the  good  oversight  into  ali  recesses  of  the  wri8t  and  earpal  joints.  The 
separation  of  the  tendon  of  the  extensor  carpi  ulnaris  he  considers  is  without 
con8equence  since  even  \vithout  it  there  is  a  tendency  to  ulnar  flexion  of  the 
hand,  so  that  even  the  entire  abolition  of  the  function  of  this  muscle  is  rather 
advantageous  than  othervvise.  One  can  besides  give  to  the  tendon,  which  should 
be  shortened,  a  new  insertion  into  the  fifth  metacarpal.  Kocher  also  insists  on 
the  necessity  of  fixing  the  hand  in  dorsal  flexion  during  the  after-treatment,  to 
give  the  nece8sary  stretching  to  the  flexors. 

Besults  of  Wrist  and  Carpal  Besections. — If  tuberculosis  be  the  indication 
and  if  there  are  present  profuscly  secreting  fistulse,  then  the  frequent  mixed 
infection  will  probably  lead  to  a  poor  result.  If  to-day  the  result  and  the  worth 
of  resections  of  the  wri8t  are  judged  in  general  to  be  unfavorable,  this  is  due  to 
the  very  diiferent  indications.  AVrist  resections  have  only  lately  and  slowly 
taken  a  place  in  surgery.  With  an  improved  technic  and  with  a  thorough 
after-treatment  as  well  as  a  more  extensive  operation,  there  have  been  a  number 
of  good  results.  A  too  long  dclayed  resection  renders  doubtful  the  end  result 
both  as  regards  curc  of  the  disease  (tuberculosis)  and  as  regards  subsequent 
function.  Many  agree  that  the  modern  operative  technic  of  wrist  resections, 
particularly  in  combination  with  applications  of  iodoform  and  physical  meth- 
ods of  cure  (residence  near  the  sea,  Rontgen-ray  applications,  exposure  to  the 
8un's  ravs),  produce  sati8factory  and  good  results  in  the  majority  of  cases.  If 
the  wrist  joint  fungus  has  broken  through  into  the  tendon  sheaths,  or  if  fistulse 
have  existed  for  a  long  tirne,  then  the  outlook  for  a  resection,  even  the  most 
radical,  is  verv  moderate.  In  spite  of  this,  if  after  the  operation  the  tubercu- 
losis lieals  and  if  onlv  the  thumb  retains  a  moderate,  active  motion,  then  the 
iinal  reault  is  iiideed  much  better  than  the  best  amputation  stump  of  the  fore- 
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ann.  Partial  earpe^tomies  iriiiv  bc  perfoniie*!  in  some  fresh  cases  aftcr  as- 
sured  locali^ation,  powderiug  tlie  defoct  witli  iotloform  or  tillliig  it  with  the 
iodoform  plug,  aiid  finallj  cloaing  eomp!etely  the  soft  parts.  After  postoperative 
reciirreTice  of  the  disease,  in  čase  there  he  no  complicating  severe  tuherculosia 
of  other  organs,  satiafactorv  reaults  ean  \m  obtaiiied  oftcii  l>y  nieans  of  accotid- 
ary  resectlons.  Foreann  amputations  should  be  emploved  in  siidi  cases  oulv 
as  a  last  resort  On  the  a%^erage»  one  can  eoiint  on  50  por  eent.  of  cnres  with 
partlv  good  and  partij  satisfactorv  hand  and  iinger  fnnctions. 

ExcisioN  OF  FmoKR  JoiNTs  (Fig.  17) 

Tjpical  reseetions  of  the  small  jointa  of  the  fingers  are  nniisnai  Tncom- 
plete  eicisions  for  dead  bone  are  more  common.  In  anppnrative  processes  and 
tiibercnlosis  one  oeeasionallv  removos  parts  of  the  cartilaginons  joint  surfaees 
H»  sparelv  as  poa^ilile^  aKvavs  renienibering  the  epiphvseal  lines  in  growing 
patients,  which  inust  he  vespevted  and  avoided.  As  imp*>rtant  as  the  bones  is 
the  respeeting  of  the  tendona,  tbat  of  tlu*  Hexr>r  anblimis  boing  inaertt*d  into  the 
lateral  margins  of  the  seeond  pha!anx,  those  of  the  tlexor  profnndus  into  the 
baaes  of  the  last  phalanx,  w!iile  on  the  dorsal  snrfaee  the  tendona  of  the  ex- 
tensor  conununis  are  inserted  into  the  bases  of  tlie  seeoiid  and  the  dorsal  snr- 
faee of  tlte  last  phalanges.  Exeision  of  tlu^  interplialangeal  Jointa  is  verv  satis- 
faetorv,  Excision  of  the  nietaearpopliaUmgeal  joints  often  leaves  a  nse- 
less  joint  except  in  the  c*ase  of  the  thnnib,  where  it  is  satisfaetorj, 
espciMallv  if  the  phalangeal  epiphvsis  be  left,  there  bcnng  no  Iower  meta- 
rarpal  epiphvsis.  The  snbporio.steal  mrthnfl  ahonhl  be  carried  ont  if  possible. 
The  capsnle  and  !iganients  are  atripped  off  and  held  to  rme  side  and  ttie  bone  re- 
nioved  with  gonge  or  Gigli  8aw,  The  ends  of  the  bone  sbrjnid  lie  amoothed 
utf  80  tbat  the  proxinial  joint  snrfaee  will  be  eonvex,  the  d  i  stal  eoncave,  When- 
ever  possible  one  ahonld  interpose  a  flap  of  aoft  parts  !>etween  the  ends  of  the 
bones  in  order  to  prevent  an  ankvlosia.  One  sbonld  remember  tbat  in  the 
working  elasses  a  motionless  stiif  finger  joint  injiires  the  nsefulness  of  the  en- 
tire  hand  more  than  the  loss  of  a  finger. 

Incisions* — For  reseetion  of  the  second  phalangeal  joint  um  two  dorsolateral 
incisions  (Fig.  17,  A,  A). 

For  the  first  interphalangeal  joint  emplov  two  dorsolateral  incisions  (Fig. 
17,  E»  E). 

For  the  metaearpophalangeal  joint  use  a  single  lateral  doraal  incision,  push- 

aside  the  dorsal  extenaor  tendon  (Fig.  17,  H). 


ASTHKOTOMT    AND    KeSECTION    OF    THE    STERNO0I.AVI0trLAE    JoiNT 

The  joint  ean  be  opened  by  an  incision  over  its  front  in  line  with  the  axia  of 
the  clavicle.  For  simple  drainage  one  shonld  make  the  incision  at  the  lower 
portion  of  the  front,  whieh  ia  the  weakeat  pa  rt  of  the  joint,  where  the  best 
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tlraiiia^e  is  also  aecoiu}tliHhcd.  For  a  vcrv  wide  ojK*nini]^  of  Uic  joint  a  lialf- 
nioon-ahaped  ineisioii  ia  made  witli  its  c!oiivexity  di)wnward,  riuming  in  the  di- 
rection  of  the  joint  line. 

Eesection, — Thi«  operation  is  biit  sel  dom  indicated,  usiiallj  for  tubercn- 
losis,  The  ext  raca  psu  lax'  inethod  of  BarJeiiheuer,  as  with  othcr  jointa  witii  a 
short  capaiile,  is  to  be  particiilarlj  recommended.  With  the  chisel  a  portion  of 
the  stermim  is  divided,  and  extenially,  j  ust  bevoiid  the  joint,  the  clavicle  is 
]ikewise  d  i  vi  ded.  The  earefiil  separation  froin  side  to  s  i  de  of  the  baek  of  the 
capsule  frorn  the  structures  Ijing  upori  it  is  accomplished  with  more  safety  than 
if  the  separation  is  begnn  from  above  downward  \vithout  divisions  of  the  bones. 


AnKTLOSIS    op    JoiNTS 

Ankjlosis  of  the  joints  maj  be  elasaified  as  fo]lows: 

A.  Trne  ankyhsis,  in  whieh  the  Btitfneaa  ia  in  the  joint  tissnes  themselves. 

1.  Oomplete  or  bony* 

2.  Incomplete  or  fihroiis. 

B,  Fahe  ank^losis^  in  whioh  the  stiflFness  is  in  the  tissnes  oiitside  the  joint. 

1,  Contraction  and  rigiditv  of  the  peri-artienlar  tissnes. 

2,  Adheaions  of  muscbs  to  the  bones  in  the  vicinitv  of  the  joint- 

3,  Extra-articnlar,  involving  skin  scars,  tendons,  fascia,   nerves 

and  ar  ter  i  09, 

The  duty  first  d(*vohin^  on  the  surgeon  in  thcse  casea  is  to  ascertain  e^actlj  the 
na  ture  of  the  ankylo8i8»  whether  the  union  ia  bony»  or  fibrous,  or  \vhL4her  the  obstruc- 
tion  to  motion  ts  diie  to  distortc^  and  defornied  bond  ends*  to  exostoses,  or  to  intra- 
articular  fractures,  Thia  decieion  is  nnide  by  carefully  examining  the  historj,  by  good 
Bkiagrams  and  by  eareful  oxamination  of  thi?  joint  nnder  ether  if  necessary.  If  there 
be  ajiy  motion  present,  thcn  the  on  ion  is  not  bony.  No  measure^  whatever  should  be 
empk»yed  to  mobilize  a  joint  that  ia  the  seat  of  aetive  disease. 


Fibrous  Awk^yt-osis 

If  fibrons  ankjlosis  be  dne  to  recent  tnhereukisis  and  the  joint  be  in  a  good 
attitude  and  painless,  tlie  wisest  conrse  ia  to  let  it  alone,  sinee  encapsnlated  foci 
niav  Inrk  in  t!ie  bone  niarrow  and  in  the  intra-artieular  adhe.sions  for  a  long 
tirne,  readj  to  light  up  afresh  if  motion  be  resumed*  If  a  tnberculons  joint  be 
ankvlosed  hv  fibrons  tissne  in  a  fanltv  attitnde,  prolonged  traetion  shonld  be 
appliedj  with  the  paticnt  in  bed,  nntil  the  dcfomiitj  is  overcome,  after  which 
a  splint  should  be  used  for  some  time  to  hold  the  joint  in  its  correct  position. 
Or  the  rednetion  may  be  made  at  one  sitting  nnder  ether,  dividinp  the  con- 
traeted  tisaues,  if  thia  be  necessarv,  taking  čare  not  to  use  undne  foi^ce*  For  the 
niilder  cases  of  fibrous  ankvlosis^  follovving  the  other  diseasea,  Imkings,  passivo 
and  aetive  hvperemia,  vibratory  massafj^e,  ordinarj  massage,  and  active  and  pas- 
sivo motions  will  accomplish  much.    For  the  scverer  forms  we  may  bave  to  break 
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up  the  adbesions  under  ether  (taking  čare  not  to  fracture  the  bones),  and  tlien 
put  the  joint  up  in  plaster  in  an  eiitirely  different  attitiide  for  a  coiiple  of 
vreeks^  fol]owing  this  bv  the  treatraent  as  ontliiied  for  the  milder  forme,  A 
repetition  of  the  operation  mav  be  advisable  several  timeSj  with  a  ehanged  atti- 
tude  each  tirne, 

For  the  most  severe  cases  we  maj  be  compelled  to  consider  the  advisabilitj 
of  an  arthroplastj  in  an  adult, 

BoNY  Anktlosis 

When  the  joint  is  in  good  position  the  snr^^on  wi]l  have  to  deeide  for  him- 
self  whether  hc  shall  adviae  an  arthroplasty  or  not,  jndging  by  the  resni ts  he 
himself  bas  had  with  the  operation*  A  etiff  and  painlesa  joint  is  to  be  preferred 
to  a  painful  movable  one. 

When  the  joint  is  stiff  by  bony  ankjlosis  in  a  faiilty  position  we  have  the 
choice  of  an  o8teotomy  and  correction,  or  of  an  artbroplastj. 

Artheopla8ty  of  Indiviirtal  Toints 

Many  of  these  descriptions  are  taken  from  an  article  by  Mnrphy  (lOa). 
Arthroplastj  (or  arthro]ysis)  is  the  bloody  mobili^ing  of  ankjlosed  joiuts. 

Arthroplasty  of  Hip. — Two  incisions  have  been  used  by  Jlurpbj.  The  firat 
is  an  inverted  U-shaped  inciaion,  3  in.  wide  and  5  in,  in  length,  with  base  dovvn- 
ward,  beginBing  114  in.  above  the  trochanter  and  1  in.  bebind  it,  and  extonding 
dawnward  2  in.  below  the  trochanter,  and  theu  iipvvard  to  a  point  opposite  the 
commencement  of  the  incision  (Fig.  18,  A).  A  flap,  consisting  of  akinj  superfi- 
cial  fat,  and  faseia  lata  (Fig.  18^  B),  is  made  and  liftcd  iip, 

The  second  incision  is  madc  along  the  iliotrochanteric  line.  It  conmiences 
at  a  point  1  in.  be!ow  and  onlside  the  trm^banter  and  extend9  upward  for  a  dia- 
tance  of  about  5  in.  in  a  straight  line  with  the  anterior  enperior  spine. 

The  noxt  step  in  the  operation  is  to  frce  the  trochanter  from  the  shaft,  leav- 
ing  the  nniscles  attachod  to  it.  A  chain  Baw  ia  passed  around  the  base  of  the 
trochanter  from  beforc  backward  and  the  trochanter  is  sawcd  off  downward  and 
f»ntward  and  is  retractpd  npward  ont  of  tho  field  of  openition,  carrving  w[th  it 
the  attached  inuselcs.  Tlic  obturators  aiid  pjriforrais  are  then  divided  and  both 
enda  tranafised  with  autiires  for  aubi?equent  approximation.  The  joint  is  iiow 
freelj  exposed.  The  rapsule  of  the  joint  h  ncxt  incised  at  its  attachraent  to  the 
neck  of  the  fcmnr  and  it  is  pullcd  npward  to  the  margin  of  the  acetabiihim  with- 
out  forcing  it  from  its  attaehnient  to  tlie  latter,  Thia  enables  it  to  be  interposed 
later,  if  nece88ary,  between  the  head  of  the  bone  and  acetabulum,  so  aa  to  assist 
in  the  fomiation  of  a  new  Hning  for  the  aeetabnlar  cavity, 

The  format  i  on  of  a  new  femoral  head  la  next  in  order.  The  first  thing  to 
be  done  is  to  separate  the  ankvlosed  head  from  the  ilium  as  near  the  nonnal 
anatomical  line  aa  possible.     Tbis  is  accomplished  by  chiseling  out  the  bony 
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tissue  filling  the  acetabular  cavitj  by  means  of  an  ordinary  carpenter*8  or 
cabiiietmaker*8  ciirved  chisel,  aboiit  1^2  i^-  i^  wicltb.  The  chisel  is  drivcn  iu 
obliqiiely  tjnvard  tbe  aeetabubir  cavitv  for  tht«  deptb  of  1  in,  ali  the  way  around 
the  head,  as  near  the  iiormal  confoimation  as  possible.  \Vhen  the  chiseling 
process  la  complete,  with  the  chiael  aa  a  lever  and  the  thigh  held  by  an  asBistaDt, 
the  head  is  then  fractiired  out  of  the  acetabulum.  The  acetabular  cavity  is  then 
fashioned  \vith  a  special  globular  reamer,  so  as  to  roceive  the  new  feraoral  head, 

which  will  be  fashioned  similarly  from 
the  hony  mass  chiseled  out  of  the 
acetabuhiTii. 

The  main  reliance  for  obviating  the 
recurrenee  of  the  ankvlosis  is  placed  on 
the  flap  of  tlie  deflected  fascia  lata, 
whieh  is  made  by  eplitting  the  original 
V-shaped  flap*  The  fascia  lata  and  a 
laver  of  subcutaiieons  fat  are  dissected 
free  from  the  skin,  the  base  being  np- 
ward.  Grasping  the  edge  of  the  flap  of 
fascia  lata  \vith  tissue  forceps,  it  ia 
dra\\ii  into  the  joint,  passed  o  ver  the 
femoral  head,  and  sutured  to  the  poa* 
terior  margin  of  the  acetabulum.  Or 
it  is  pasaed  behind  the  head  and  drawn 


/tl3C/a  latat 


Fig.  18. — AnTHROPtASTV  of  Hip.  A  is  the  inciidon;  B  8liowa  the  flap.  Ufted  up.  consMting  of  akin  and 
faacia  lata;  C  BhDws  the  operntion  almost  completod;  3  is  the  divided  trochanter  with  ita  attfM^ed 
muecles  brought  tbrough  tho  split  fascia  lata,  1»  2.  which  is  paaeed  po«teriorly  between  the  femoml 
beod  and  the  acetabulimi  and  brought  out  anteriorly,  4,  where  it  ia  sutured. 

anteriorlvj  where  it  is  sutured  to  the  acetabular  margin  or  to  the  capsnie  at  ita 
attachiiieitt  to  the  acetabulum,  The  base  of  the  fascia  lata  flap  (Fig.  18,  C,  1 
and  2)  may  have  to  be  split  to  allow  the  sawed-off  great  trochanter  with  ita 
attached  muscles  (3)  to  l>e  drawn  throiigh  it.  The  ends  of  the  obturator  and 
pvriforiiHH  miiscles  are  reunited-  Tlie  trochanter  is  brought  dowii,  fitted  to  its 
original  position,  and  securelv  fastened  w)tli  a  wire  nail,  Bix  or  eight  peony, 
The  nall  is  driven  into  the  bone  alnug  the  axis  of  the  neek.  The  wonnd  is 
closcd.    Ko  Jrainage  is  used,     The  paticnt  is  then  placed  in  a  Rainey  travois 


I 


1 


I 


DISEASES    OF    TME    JOINTS  4:13 

splint  (both  legs  abclueted)^  and  a  Buek's  eKteiision  is  applied  so  as  to  preveut 
presstire  neerosis  of  the  iiiterposed  flap. 

The  patient  is  kept  in  bed  in  tlie  dornal  position  for  from  7  to  10  davs, 
when  passive  motion  is  institnted.  Tliiis  coiisiats  in  tirst  raising  and  ]owering 
the  1^  and  attemptiug  to  dex  the  leg  on  tlie  tiiigh,  aiid  the  thigh  on  the  abdo- 
men.  This  is  done  every  dav,  and  at  the  l*eginning  of  the  second  or  third 
\veek  lateral  motions  are  l>egnn  conHisting  in  forcible  abdiietion  and  addu(3- 
tion.  The  splint  is  kept  on  for  II  or  4  weeka.  The  patient  is  then  altowed 
to  be  np  and  aroiind  on  cnitrhes  and  is  eneonraged  to  8wmg  the  leg  iii  ali 
directinns, 

JONE8'  OPERATION  FOR  BONY  ANKYL08IS  OF  HIP.^ — In  bonv  ankvlosis 
of  the  hip  following  tnljcrenlosis  or  sepsis^  and  iu  certain  forms  of  coxitis,  siieh 
as  mahtni  eoxa^  senilia,  \vhere  the  hod  v  weight,  aeting  on  the  head  of  the  hone, 
and  articnhir  friction  keep  the  dirtease  aetive,  Robert  Jones  prodnces  a  psendo- 
arthrosis  without  disartienhitiiig  the  head  of  the  femur.  This  produeea  mneh 
Ie«8  shoek  than  does  excision  of  the  head  of  the  bone  and  in  suitable  casea  has 
ven  excellent  functiona!  rcanlts. 
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Make  a  6-inch  longUudinal  ineision  along  the  outer  aurfacc  of  the  uppcr  end  of 
the  feinur.  On<?-hnlf  of  the  itifisioii  is  ahove  the  mid-point  of  the  upper  border  of  the 
pn^at  troi^hjiiiior  and  *»ne-lia!f  h  beknv.  Thia  t"iit  in  its  lowor  half  penetnites  to  tho 
p^riosteuni.  Retrart  the  soft  ptirtt^  and  ineise  the  periosteum  tra!isversely  at  the  biise 
of  the  troehanter  j  ust  belDw  the  insertion  of  the  ghiteal  mtiscles.  From  this  hne  eut 
through  the  trochanter  to  its  junetion  with  the  femoral  neck,  using  a  Baw  or  a  wide 
O9t4x>torae,  Retraet  the  separatcd  trochanter  iipward.  Open  the  joint  and  d i vide  tho 
neok  of  the  femur  near  tlie  head  of  the  bone  with  an  osteotome.  Exert  stron^  exten- 
ion  on  the  fennir.  Apply  the  en  t  Burfaee  of  the  separated  trochanter  to  the  cut  mr- 
aee  of  the  neek  of  the  feojur  and  tix  it  there  wjth  a  8erow  nail.  This  fixe8  the  trochan- 
T  to  the  head  of  the  femur  which  is  stili  in  the  acetahnlnm,  Close  the  wonnd  with 
deep  and  superfieial  suturcs,  When  there  is  mueh  tenderness,  it  may  be  neeesanrj  to 
remove  a  se<'tion  of  the  neek  instend  of  merely  dividinp  it,  so  m  to  avoid  "impincring." 
In  the  ease  of  an  ankylosed  somu!  joint,  followin|f  sepsis,  it  may  be  advisable,  instead 
q(  dividing  the  neck  near  the  acetabuJum,  to  divide  it  near  the  trochanter. 


fcA^throplaaty  of  Knee. — This  h  the  most  diffieiilt  joint  of  ali  in  whieh  tn 
nre  perfeet  restoration  of  fnnetion.    The  following  is  the  operative  procedure 
ploved  by  Miirphv  to-day:     \Vith  an  Esraareh  eonstrietor  high  np  on  the 
thigh,  two  parallel  vertieal  ineisions,  one  on  either  side  of  the  patella,  are  made^ 
itending  4  in,  abovc  the  joint  and  '?  in.  be!o\v  it,     These  incisions  go  throngli 
ne  fikin  onlv.     The  skin  is  nnch^nnined  from  the  underlving  tissnes.     Two 
lateral  reetangnhir  Haps  are  oiitlined*  2 VI;  in.  in  length  and  breadth,  froni  the 
inner  and  onter  side  of  the  joint,  the  flap  inolnding  eapsnle,  ligarnent,  and  siib- 
eutaneons  fat.     The  base  of  eaeli  flap  is  direeted  downward,  and  is  left  attaehed 
to  the  tuherosities  of  the  tibin,  jnet  below  t!ie  line  of  bone  division  to  be  made 
Itcr,     WIien  these  flaps  are  disseeted  oiit  the  joint  is  freelv  open,     Throngh 
nese  2  lateral  ineisions  the  patella  is  freect  with  sealpel  and  ehiseh     The  liga* 
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mentuni  patellm  is  not  divided,  Init  it  ia  elevated  and  dravvn  to  one  sida    lian 
curved  chiscl  is  then  used  to  separate  tlie  fcnmr  from  tlie  tibia  on  each  side^  and 
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Fio.  19, — Abthboplastt  of  Knee.    A  is  the  pčdic!©d  flap  formed  out  of  faacia  lata,  teflected  dowii  aad 

bratiglit  over  the  Jower  end  of  fetniir.  j 


everv  effort  is  made  to  restore  the  normal  anatomic  eonfoimation  of  the  jnint 
siirfaces.  The  enrve  of  the  fliisel  eorresponds  to  tlie  normal  convexity  of  the 
eondvlea  of  the  femur.     With  a  smaller  curved  chisel  the  tnberosities  of  thej 
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tibla  are  restored  by  exqavation,  makiiig  tlie  cavitj  deep  enough  to  allow  tbe 

exteiided  leg  to  assume  a  atraight  position  withoiit  piitting  tension  on  tbe  pop- 

liteal  structures  or  compressiiig  tbe  iiiterposcd  flap,  and  to  restore  the  iiorinal 

relationabip  of  tbe  feiiiur  and  tibia  as  iiearlv  as  possiblc.     Tbe  intercoiidvloid 

/ascia  and  tbe  iiitercoiidvloid  ridge  are  reprodiicod^  biit  in  a  sligbtlv  exaggerated 

degree,  so  as  to  secure  stabilitj  of  tbe  new  joiiit.    Tbe  norinal  conformation  of 

the  anterior  surfaee  nf  tbe  feninr  nuist  be  preaerved.  in  order  tliat  tbe  patella 

^iBy  8iihseqnent]j  fiiid  its  natural  resting  plaee.    Tberefore,  iu  duing  tlie  chisel- 

uig  work,  tbe  cbiael  abould  be  direoted  dowiiward  and  inward  toward  tbe  median 

iitiG  froin  btvth  sUlea. 

The  patelbi  haa  been  bandled  in  fonr  different  wava: 

1.  Using  an  interposing  Hap  from  tbo  vastiis  exteniU9  or  vastns  internus 
to  j)revent  union  of  tbe  under  snrfaee  of  the  patella  \vitb  tbo  femiir. 

2.  Splitting  it  into  2  parts  from  abuve  downward,  and  tben  twining 
^fci^^  upper  half  nnder  tlie  lower  liulf,  »o  tbat  tbe  smootli  fibrous  aponeurotic 
Bix:trfaee  comes  next  to  tbe  feniiir,  making  it  iinpoasible  for  bonj  niiion  to 
^^-l«e  plače* 

3.  Freoing  the  vastus  externu9  and  internits  attacbments  to  tbe  qiiadricep3 
^^'fcdon  for  a  dietance  of  S  in.  above  tbe  patella;  next  disloeating  the  patella 

'ciin  side  to  side  dnring  the  operation,     \Vbeu  tbe  linib  is  straiglitened  ont  and 

^e  interposing  Hap  h  in  position,  tbe  patella  is  aeparated  from  the  overlving 

^l^in  and  fat  by  a  bbint  &cissora  spreading  disseetion,  ext.enfling  npward  over  tbo 

^\iadrieep8  and  dowiiward  over  tbe  liganientum  patella^  to  its  attacbment.     A 

"^  SO'  rotation  of  the  patella  is  inade^  so  tbat  tbe  anterior  snrfaee  or  bnrsal  side 

^^f  the  patelbi  now  beeonies  its  artienlar  surfaee  and  the  prepatellar  bursa  aids 

^H  making  a  lining  for  tbe  new  joint.   Tbe  anterior  surfaee  of  the  patella  is  now 

"trimrned  do\vn  with  a  bone-entting  foreepa  until  it  ia  smootli  and  levcb     The 

Vasti  are  tbeii  autured  to  the  opposite  sides  of  the  quadricep9  tendou  from  wbich 

thev  are  freed,  to  prevent  luxatiou  of  tbe  patella  and  a  return  to  its  former 

position. 

4.  Covering  tbe  under  snrfaee  of  tbe  patella  and  tbe  entire  articulating 
surfaee  of  the  femnr  with  a  fascial  graft,  detached  from  the  troehanteric  zone 
of  the  faseia  lata,  witbout  rotation  of  tbe  ]>atelta, 

lliirphv  bas  bad  good  results  with  ali  tbese  methods.  Hc  savs  that  the  rota- 
tion of  the  patclhi  is  tbe  siniplest  procedure,  A  seeond  method  (Fig.  10)  of 
gaining  a  flap  for  interposition  is  one  in  wbich  a  pedieled  tlap  raade  from  tbe 
faseia  lata  with  pa  rt  of  tbe  vaatus  externus  or  internus  is  formed  from  tbe  sides 
of  the  tliigb^  the  base  being  below.  The  flap  is  made  through  a  scparate  vertical 
ineision,  the  bridge  of  the  skin  between  the  flap  and  the  joint  is  tnnneled  and 
the  flap  turned  over^  and  made  to  eover  tbe  condjles  'between  theni  and  tbe 
patella  and  the  tibia. 

In  some  cases,  bv  reason  of  tbe  numerona  operationa  alreadv  perfonncMl 
about  the  knee  joint,  it  bas  been  fonnd  iinpossible  to  aeenre  tbe  eapaular  dap 
in  tbe  adjoining  tiaaues.    In  sucb  a  eaae  it  vvoiild  be  advisable  to  take  a  po  rt  ion 
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PiG.  20, — ARTHittiPLASTT  OF  SnorLDEH  (Klapp) ,  Af tpr  locmen- 
iiiR  thc*  head.  i\  thiek  segment,  li,  is  »awti  imt  of  the  entifo 
thirknens  t>f  the  iiwtaphysiB.  Tho  beiid  b  theii  unit*^l  to 
thc  humenjLH  by  mitiirea. 


of  fasi^ia  lata  nm]  trodiaiiterie  biirsa  with  the  overlving  fat,  incasiirmi!:  3^2  In 
5  in,,  fruni  tlie  ijaticiit's  bip  and  inteipose  it.  en  masiie  iu  the  knee  joint,  sntnring 
it  first  to  the  posterior  cundvloid  portion  of  the  napsule,  hringing  it  clear  over 
the  anterior  siirface  of  the  ferniir  and  lo\ver  surface  of  the  patella.     It  sbould 

be  accuratelv  sutured  on 
both  sides  and  ends,  so  that 
bouv  oontaet  of  either  the 
patella  or  tibia  with  the 
feimiT  is  prevented. 

An  iiuportant  point  is 
tliat  it  13  verv  necessarv  to 
form  a  good  intercondvloiti 
notch  in  the  femur  and  t^i 
fonn  an  intercondvloid  riJ^ 
and  tnbercle  of  the  tibia. 
thiis  preventing  sub8equeiit 
liixatiou  of  the  tibia,  If  ihe 
knee  has  been  flexed  to  a 
consideriible  degree  for  a 
liin^'^  period  of  tinie,  it  mav 
he  neeesj^arv  to  shorten  the 
qiiadriceps  tendon,  whi<?b  h 
vital  to  the  motion  of  tlie 
joint. 

The  eonstrictor  is  le- 
moved  and  the  wound  closed 
\vithont  drainage.  A  plast^r 
spHnt  and  a  Buck's  ejctea- 
Sion  with  a  12-!b.  M^ight  are  applied*  The  after-treutnient  is  the  sanie  as  that 
for  the  hip.  fl 

A  technic  diifering  somewhat  from  the  above  in  several  joints  is  giveabT 
Klapp  (7). 

Arthroplasty  of  Shoulder  Joint. — ^To  avoid  pedicled  interposed  flaps,  or  a 
resection  in  cases  of  ankvlosed  sboiilder  jointj  Klapp  has  in  2  cases  carried  oiU 
the  foli()wing  procedure  with  remarkablv  good  rcsnits.  He  loosens  tiie  ankv- 
losed  bunieral  head,  then  saw3  it  off  temporarilv,  and  removes  it  He  then  8awa 
off  a  2  cm.  thick  segment  (Fig,  20,  A)  ont  of  thc  entire  thickness  of  the  meta* 
pbvsis,  which  segment  is  renu>ved,  Ile  then  nnites  the  separated  liead  to  the 
tipper  humeral  end  by  boring  holcs  in  each  and  sntnring  them.  He  thus  makes 
the  necesflary  space  between  the  glenoid  and  the  hnmeral  head*  In  caM 
there  are  fonnd  fibrons  masses  instead  of  cartilage,  he  reeoinmends  the  cov- 
ering  of  the  humeral  head  with  free  tlaps  of  faaeia,  iu  additlon  to  the  above 
procedure. 

Mnrphy's  operation  is  as  follo\vs:     The  skin  and  deltoid  are  split  and  its 
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fascia  is  separated  along  its  anterior  margin  for  a  distance  of  4  in.  and  elevated 
so  as  to  ezpose  the  coracoid  process  with  the  attached  heads  of  the  biceps  and  the 
coracobrachialis.  The  coracoid  process  is  divided  about  %  in.  from  its  tip  and 
displaced  outward.  A  curved  chisel  is  then  used  to  separate  the  bony  union 
between  the  glenoid  and  the  head  of  the  humerus,  and  an  additional  excavation 
on  the  surface  of  the  glenoid  is  made.  An  incision  is  then  made  at  right  angles 
to  the  original  incision  across  the  chest,  over  the  middle  of  the  pectoralis  major 
muscle;  a  flap  of  fat,  aponeurosis,  and  pectoralis  major  muscle  is  then  made  4V^ 
in.  long  and  3V2  i^^-  wide,  with  its  pedicle  left  attached  to  the  humerus.  It  is 
8wang  upward  and  interposed  between  the  head  of  the  humerus  and  the  glenoid, 
completely  covering  the  bony  surf aces,  where  it  is  sewn  in  plače. 

Or  the  head  of  the  himierus  may  be  divided  and  extracted  at  the  level  of  the 
anatomic  neck.  The  deltoid  is  cut  transversely  with  its  base  attached  upward,  4 
in.  wide,  and  this  is  interposed  between  the  upper  end  of  the  bone  and  the 
glenoid  ca^^ity. 

Arthroplastj  of  Elbow  Toint. — Murphy  makes  two  lateral  incisions,  5  or  G 
in.  long,  one  on  either  side  of  the  olecranon.  The  ulnar  nerve  should  be  dis- 
sected  out,  freed  from  adhesions, 
and  elevated  out  of  the  field  of 
operation.  The  incisions  extend 
through  the  skin  and  superficial 
fascia.  The  interposing  flaps  are 
taken  from  the  aponeurosis  of  the 
snpinator  longus  and  from  the 
fascia  and  fat  on  the  inner  side  of 
the  joint  with  bases  directed  up- 
ward.  The  flaps  are  then  suffi- 
ciently  wide  to  cover  the  freshened 
surfaces  of  bone,  and  long  enough 
to  reach  across  from  one  side  of  the 
joint  to  the  other,  or  a  flap  may  be 
fashioned  out  of  the  triceps  (Fig. 
21,  A)  with  its  fascia  and  reflected 
forward.  Hoffman  has  had  good 
results  with  covering  the  bony  sur- 
faces  with  periosteal  flaps  taken 
from  the  tibia.  Buchmann  was  the 
first  to  transplant  the  first  meta- 

tarsophalangeal  joint,  resected  extracap8ular]y,  into  the  humero-ulnar  joint. 
His  result  was  excel]ent.  Following  the  latter  procedure  the  head  of  the  radius 
is  removed  (see  Transplantation  of  Joints).  Followiiig  the  fashioning  of  the 
flaps,  which  opens  the  joint,  the  ankvlosis,  which  usuallv  exi8ts  between  the 
olecranon  process  of  the  ulna  and  the  humerus,  is  divided  with  a  chisel  and  this 
is  continued  until  forced  mobilitv  is  secured.     The  anterior  part  of  the  capsule 


Fio.  21. — Arthropla8TY  op  Elbow.  a  i«  the  flap 
formed  out  of  the  triceps  and  reflected  forward 
between  the  bone  ends. 
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sbould  be  fiiUv  and  completelv  divided  The  tipa  of  the  coronoid  and  olecraiioii 
shoiild  be  removed  and  the  olecranon  fossa  deepened.  Ample  bone  sliould  be 
renioved  from  the  huinenis  and  radiiis  to  permit  of  free  flexion  and  eKtenaiou 
withoiit  force.  The  periosteum  should  be  removed  with  the  bone  sections  to  pre- 
vent  subseqiient  growth  of  the  bone.  Sometimes  there  is  bonv  ankvlosia  be- 
tweon  the  bead  of  the  radiu  s  and  the  lesser  aigmoid  cavitv.  Wben  this  exhU 
it  is  chiseled  f rce,  ali  esostoses  are  ciit  awaj  so  that  absolute  freedom  of  niotioii 
existB.  The  hnmenis  shonld  be  rounded  off  so  as  to  reprodnce  the  normal  con- 
figiiretion  of  the  bone.  After  having  seciired  free  niotion,  the  flaps  firat  mnde 
are  drawn  inio  the  joint  and  secured  on  ali  sides  \vith  fine  chromic  catgnt*  Tk 
ulnar  nerve  is  replaced  in  its  groove  and  surronnded  by  fat,  The  woiiiid  is 
cloaed. 

The  elbo%v  is  iininobilized  at  a  rigbt  angle,  and  a  posterior  and  lateral  diree- 
fiftbs  plaater-of-Paris  čast  applied.  A  t  the  end  of  se  ven  davs  the  čast  is  re- 
moved twice  a  dav  and  paasive  motion  is  begnn.  The  ann  without  splints  is 
carried  in  a  sling  after  10  to  14  davs.  Active  and  passive  niotions  are  increas- 
inglv  nuide,  and  tbe  patient  carries  weigbts  to  inerease  the  eKtension.  Mas- 
sage  is  given  everv  day  and  gas  mav  lie  administered  as  early  as  the  third 
week  to  force  the  flexion  and  extensionj  čare  being  taken  not  to  fracture  tk 
olecranon, 

Arthropla8ty  of  Wrist. — Only  exceptionally  will  any  one  decide  iipon  op^ 
erating  upon  a  \vrist  anky!o8ed  in  the  etraigbt  or  slightlv  dorsal  flexed  position, 
provided  the  iinger  movements  are  good,  If  it  be  ankylosed  in  the  volar  flexed 
position,  on  aecount  of  tbe  resulting  \veak  ficxion  strength,  one  sbonld  operate 
to  improve  the  position  as  well  as  with  the  hope  of  securing  some  motion.  If 
the  ankvlosis  is  the  remilt  of  a  tendon  sheatb  pble^inon,  then  verv  little  can  be 
expeeted  to  resnlt  from  an  operation  on  the  joint  designed  to  give  motion, 
except  to  restore  the  position. 

Mnrpliv  givea  tbe  following  teebnic :  Tn  ca^e  ankvlosia  exist8  botweeD 
the  radins  and  the  seinilnnar  and  scaphoid  bonea  of  the  carpiis,  a  straight  in- 
cision  is  made  over  the  posterior  siirface  of  the  head  of  the  radins  through  the 
skin  and  snperfieial  faseia.  A  second  incision  mav  be  necessarv  over  the  stvloid 
procesa  of  the  nhia.  The  flap  to  be  interposed  is  V-shaped  with  base  npward, 
and  is  taken  from  the  deep  fascia  and  the  joint  capsnle.  This  flap  is  lifted  iip- 
ward,  expoaing  the  ankvlosia.  This  is  freed  with  a  chisel,  snflieient  bone  being 
removed  to  give  free  motion.  The  natnral  con  format  ion  of  the  bone  is  restore«! 
as  nearlv  as  possible.  Tt  mav  be  neceasarv  to  renmve  most  of  the  first  row  of  the 
carpal  bones,  as  well  as  a  slice  from  the  radins  and  iilna,  \Vhen  free  motion  is 
ohtained — that  is,  perfect  flexion  and  extension — the  previonslv  formed  flap, 
consisting  of  deep  faseia  and  tbe  joint  capsnle,  is  pnshed  down  between  the 
carpal  bones  and  the  head  of  the  radins  to  tbe  joint  depth  and  is  autiired  with 
chromic  giit  to  tbe  posterior  snrface  of  the  anterior  capsnle  of  the  joint,  and 
laterallv  to  tlie  periosteinn  of  the  bone.  The  wonnd  is  then  closed  as  Q8U2iL 
The  after-treatment  ia  tbe  same  aa  in  the  previona  opera tions. 
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If  the  ankvlosis  has  been  in  volar  flexioii,  wheii'  the  hand  is  straightenedj 
H  inay  be  that  the  extensor  tendons  are  found  to  be  relatively  too  long.  In  such 
a  čase  it  is  essential  for  subseqxient  good  inotioii  of  the  joint  to  sliorten  the  ex- 
tenaor  tendons  of  the  fingers  and  wri9t.  This  is  best  accomplislied  by  dividing 
the  tendons  and  overlapping  theni  without  €xcising  anj  portion  of  their  length, 
following  which  thej  are  sewn  side  to  side.  It  wili  not  egsential]y  delay  tho 
early  motions  of  the  joint  i  f  this  met  hod  be  emplojed. 


B 


9*  22< — ^Ajkthboplabtt  of  Finokr  Joint.    C  ia  the  flap  of  teudon  eheath  D  interpoaed  betwoen  tho 

bone  ends,  » 


In  čase  a  flap  to  interpose  be  difficnlt  to  obtain  in  the  neip^hborhood  of  anv 
joint,  Mnrphv  emphasizes  the  vahie  of  the  trochanterie  fascia  or  tlie  faseia  lata 
with  the  troehanteric  bursa.     Sneh  a  free  flap  work9  admirablv- 

Arthroplastj  of  Finger  Joints  (Fig.  22).^Keport9  on  this  procedure  are 
verv  soarce  in  the  literature,  strange  to  sav,  whcn  one  considers  the  iniportance 
of  the  siibject.  That  the  conditiou  of  the  tendon^j  \vhether  adherent  or  not,  is 
the  important  point  cannot  be  denied*  In  manj  eases  this  cannot  be  told  until 
the  joint  is  opened.  In  c^ase  the  finger  i  g  ankvlnsed  in  tlie  fullv  i'xtended  poai- 
tion,  an  attempt  shonld  be  made  to  mobilize  the  joint  beforc  acceding  to  the 
roqne8t  that  it  be  anipntated*  No  ha nn  can  be  done  if  aaepaia  ia  maintaioed, 
and  even  if  a  8nbsequent  aec^ond  ankylosi^  takes  plače,  if  the  finger  be  in  the 
iisefnl  flexed  position,  nothing  hnt  good  can  rcanlt.  The  joint  is  expoaed  by  a 
Jateral  incision  and  the  ankjlosed  bone  ends  chiaeled  Bway  sufficientlv  to  alloAV 
of  free  motion.  Tlien  a  piece  of  free  faseia  is  inserted  bt*tween  the  ends  where 
it  is  sntured,  or  a  flap  h  made  on  the  pahnar  Hu]e  froni  the  tendon  sheatli  (Fig. 
22,  C)  with  base  of  attachment  npward.     Thigj  is  bronght  over  the  bone  ends^ 
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where  it  is  sutiired  anteriorly.     This  procedure  is  best  adapted  to  the  thumb, 
though  it  may  be  used  in  any  finger. 

Murphj  has  used  the  same  method  of  procedure  in  ankylosis  of  the  meU- 
tarsophalangeal  joint  of  the  great  'toe.  The  flap  of  fat  and  fascia  wa8  dissected 
loose  from  the  inner  side  of  the  foot,  its  base  being  upward,  and  this  wa8  inte^ 
posed  between  the  freshened  bone  ends.  Mayo  has  used  the  same  technie  in  the 
treatment  of  bunion. 

Arthroplastj  of  the  Temporomaxillary  Toint. — The  best  procedure  is  that  of 
temporary  resection  of  the  zygoma,  devised  by  Lilienthal.  A  horizontal  in- 
cision  is  made  along  the  zygoma,  exteriding  back  to  a  point  in  front  of  the 
auricle,  and  thence  down  in  front  of  the  ear  toward  the  angle  of  the  jaw.  The 
horizontal  incision  passes  down  to  the  periosteum  of  the  zygoma ;  the  vertical 
incision  is  4  cm.  long,  anfl  passes  only  through  the  skin,  avoiding  the  subcutane 
ous  structures.  The  triangular  skin  flap  is  dissected  free  and  retracted  down- 
ward  and  forward.  This  exposes  the  zygoma.  By  means  of  a  wire  saw,  passed 
under  the  zygomatic  arch,  the  zygoma  is  divided  in  2  places  anteriorly  and  po8- 
teriorly.  This  division  of  the  bone  is  made  obliquely  to  the  long  axis  of  the 
zygoma,  the  anterior  section  passing  upward  and  forward,  and  the  posterior 
section  passing  upward  and  backward,  so  that  when  the  segment  is  pressed  back 
into  position  it  cannot  be  drawn  down  by  the  masseter.  The  resected  zygoma  is 
then  retracted  downward,  carrying  with  it  the  attachment  of  the  masseter 
muscle,  the  upper  end  of  the  parotid  gland  and  the  fibers  of  the  f acial  nerve  and 
connective  tissue,  thus  exposing  the  articulation.  Upon  replacing  the  resected 
zygoma,  it  is  held  firmly  in  plače  by  the  contraction  of  the  masseter  and  re- 
quires  no  suture. 

The  ankylosis  may  be  both  articular  and  extra-articular  combined,  unilateral 
or  bilateral,  and  the  degree  of  bony  fixation  may  extend  forward  from  the  joint 
and  include  the  zygoma  and  coronoid  process.  It  may  be  necessary  to  detach  the 
temporal  muscle  from  the  coronoid  process,  whose  tip  may  be  attached  to  the  base 
of  the  skull,  requiring  its  removal  as  well  as  removal  of  the  head  and  neck  of  the 
jaw.  When  motions  are  free,  a  flap  is  taken  from  the  temporal  fascia  with  base 
downward,  and  this  is  turned  over  and  interposed  through  the  joint  where  it  is 
sutured.  The  after-treatment  is  most  important  and  should  be  perseveringlv 
persisted  in.  A  wooden  wedge  should  be  shoved  in  between  the  teeth  and  main- 
tained  there  most  of  the  time,  in  an  endeavor  to  increase  the  extent  of  motion. 

Prevention  of  Ankylosis  by  Injections  of  Oii* 

Adhesions  in  joints  may  often  be  prevented  by  injecting  storile  olive  oil- 
This  procedure  is  especially  indicated  after  the  breaking  up  of  fibrous  adhesions, 
in  order  to  prevent  their  reformation.    Baer  has  found  that  joints  will  tolera^^ 
as  much  oil  as  they  will  hold,  and  that  when  filled,  passive  motion  is  lesa  painf  ^^• 
The  oil  should  be  at  body  temperature,  and  the  needle  should  inflict  the  le**^ 
possible  trauma. 
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False  Anktlosis 


Operation  for  ankjlosis  due  to  adheaions  and  contractures  of  soft  tissues 
need  not  necessarily  involve  the  bone.  Non-osseous  ankjlosis  demands  operation 
when  it  is  not  amenable  to  treatment  by  passive  motions  or  oil  injectiona.  Di- 
vision  or  plastic  elongation  of  tendons  and  muscles  is  often  indicated.  For 
ankylosis  of  the  patella  a  portion  of  the  capsule  above  the  patella  or  a  flap  from 
one  of  the  vasti  laterally  may  be  made  and  reflected  inward  so  as  to  cover  the 
posterior  surface  of  the  patella.  Miirphy  has  8hown  that  in  ankylo8is  with 
fixation  of  the  capsule  to  the  head  and  neck  of  the  bone,  with  contraeture  of  the 
capsule,  the  capsule  with  the  involved  ligaments  may  be  CKcised,  and  the  head 
and  neck  of  the  bone  covered  with  aponeurosis  or  muscle  tumed  in  from  the 
neighborhood.  Ile  has  shown  that  division  of  the  capsule  without  its  excision 
does  not  suffice.  Motion  f ree  from  tension  must  be  secured,  even  to  the  point  of 
flail  motion.  In  the  knee,  when  ankylosis  is  due  to  involvement  of  the  capsule 
and  ligaments  in  inflammatory  tissue,  and  thcse  structures  are  contracted  and 
inelastic,  ali  of  the  peri-articular  ligaments  and  the  capsule,  excepting  the  ham- 
string  tendons,  the  quadriceps,  the  patellar  ligaments,  and  the  crucial  ligaments, 
should  be  dissected  away. 

ABTHBODESIS   OF   JOINTS 

This  operation  aims  to  produce  ankylo8is  by  a  bloody  operation.  The  pro- 
cedure should  not  be  done  in  children  under  eight  years  of  age  on  account  of 
danger  of  injuring  the  epiphyses. 

Arthrodesis  of  Shoulder  Toint. — ^When  the  shoulder  is  flail  as  a  result  of 
paralysis,  with  the  muscles  of  the  hand,  elbow,  and  those  uniting  the  scapula  to 
the  trunk  stili  active,  this  procedure  may  be  useful.  If  the  elbow  muscles  are, 
in  addition,  paralyzed  while  the  hand  muscles  are  active,  arthrodesis  of  both 
shoulder  and  elbow  may  be  indicated. 

If  the  deltoid  and  circumflex  nerves  are  degenerated,  the  incision  may  be 

made  where  thought  best,  disregarding  the  deltoid.     »Tust  internal  to  the  acro- 

mioclavicular  joint  make  the  incision  downward  to  the  outer  side  of  the  pectoro- 

deltoid  groove,  cut  the  capsule  along  the  bicipital  groove,  excise  as  much  of  the 

8ynovia  as  possible,  and  scrape  the  remainder  thoroughly.     Dislocate  the  head 

of  the  humerus  out  of  the  wound,  which  is  usuallv  easy.     Reraove  ali  cartilage 

from  the  head  of  the  bone  and  from  the  glenoid  cavitv  and  f reslien  the  approxi- 

mating  surface  of  the  acromion  process.    With  an  assistant  holding  the  scapula 

in  good  position,  the  humeral  head  is  approximated  to  the  ^lonoid  cavity  and 

acromion  process  with  the  arm  slightlv  internallv  rotated,  abducted  (45°),  and 

brought  forward  somewhat.     The  bone  is  fixed  in  this  position  by  means  of  2 

wire8,  one  between  the  humerus  and  the  upper  part  of  the  glenoid  and  the  other 

between  the  humerus  and  the  acromion.     The  slack  in  the  capsule  is  taken  up, 

and  the  arm  immobilized  in  a  plaster  splint.    Immobilization  should  be  kept  up 

ioT  two  months  at  least. 
29A 
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Arthrodesis  of  tlie  £lbow  Joint. — It  may  become  necessarv  to  operate  in 
čase  a  flail  joint  resiilts  after  excision  of  the  elbow.  In  cases  of  paraljsis,  wheii 
no  hope  esists  of  obtaining  a  liscfiil  joint  after  tendon  transplantation  or  of 
nerve  anastomosis,  it  nmy  likewi9e  beconie  nccessarj^  to  operate  for  tbe  melmi 
flail  joint.  A  thin  sbell  of  bone  is  removed  from  tbe  liiimerus  and  the  forearra 
bones.  Tbe  sawn  snrfaces  are  brou^lit  into  good  apposition  and  are  maiDtaineJ 
till  bony  union  takes  plače  in  the  position  of  flexionj  to  snch  an  auj^le  tlmt 
the  fingers  mav  be  brought  np  to  the  month.  lu  cases  in  which  botli  tbe 
shoulder  and  elbow  are  flail  bat  the  mnsclea  of  the  hand  are  aetive,  one  may 
perfonn  arthrodesis  of  both  tbe  shonider  and  elbow,  or  one  mav  adopt  Rob- 
ert Jones'  expedient  of  excising  a  dianiond-shaped  area  of  skin  fnmi  in 
front  of  the  elbow,  with  the  apices  above  and  below.  The  two  apices  are 
sutured  together,  which  produces  an  acnte  flexion  of  the  foreann,  where  it  is 
maintuined. 

Arthrodesis  of  the  Wristp — ^To  remeflv  a  flail  wriat  joint  dne  either  to  par- 
aljsis  or  after  a  resection  is  a  rare  necessitj.  A  radial  or  nlnar  incisioa  will 
fluffice  for  the  joint  exposure  and  tbe  fresheuing  of  the  joint  ends,  The  positioii 
the  wrist  is  to  be  pnt  in  is  one  of  dorsal  flexionj  iji  order  to  afford  the  best  sub- 
8eqnent  use  of  the  flexors,  The  bones  may  be  nailed  together  or  a  bony  graft 
may  be  inserted  between  tbem* 

Artkrodesis  of  the  Hip. — This  is  best  aecomplished  by  All»ee's  procedure, 
whicli  see, 

Arthrodesis  of  the  Knee  Joint. — Relaxed  knee  joints,  with  loss  of  eotitrol, 
especiallv  t  bose  dne  to  infantile  paralysi8j  ha  ve  been  stiffened  by  resection^  b\it 
thia  results  in  shortening*  Hibba  (6)  makes  a  transverse  incision  just  be!ow  tlae 
patella,  divides  the  patellar  ligament,  and  tnnis  tbe  pntella  Tipward.  The  piitella 
18  then  denuded  of  cartilage  and  the  front  of  the  feinnr  and  tibia  similarlj 
treatedj  thiis  niaking  a  bed  to  receive  tbe  patella.  The  crncial  ligaments  anJ 
the  epipbvseal  lines  shonld  not  be  harmed.  The  pcriosteal  edges  are  strippeJ 
from  the  patella  and  the  bone  fitted  into  its  bed-  Tbe  edges  of  the  periosteiim 
are  then  laid  over  the  freshened  siirfaces  and  sewed  to  the  periostenm  around 
the  edges  of  tbe  tibia  and  femur.  A  plaster  splint  is  applied  and  wora  for 
5  months,  the  patient  being  allovvcd  to  walk  with  the  splint  on  after  4  weeks, 
The  patella  becomes  nnited  to  the  femnr  and  tibia  and  its  stripped  off  perios- 
teum  prodnces  stili  more  bone  to  solidify  the  union.  ■! 

Arthrodesis  of  the  Ankle  Joint. — This  may  be  aecomplished  by  tlie  iiauft' 
resection  of  the  anklc,  preferably  with  the  Kocher  onter  long  incision.  If  A^ 
joint  be  dislocated,  one  removes  the  cartilagea  from  the  astragahis  and  tibia 
thoronghlv,  ineluding  the  sides  of  the  astragalns  and  inside  snrfaces  of  the 
malleoli.  Wailing  or  bone  sntnres  are  nsiiallv  not  necessaTy.  Contracted  ten- 
dons  shonld  be  divided,  particularlv  tlie  Acbilles  tendon,  Iloifa  assiired  tbe 
resnlt  of  the  arthrodesis  by  forming  a  pedicled  perioateal  bony  flap  with  base 
below,  which  be  obtained  from  the  posterior  tibial  snrface,  and  reflccted  tliis 
downward  imder  the  os  calcis,  where  it  was  fastened,     Cramer  took  a  7  cm* 
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long  periosteal  honj  flap  from  the  anterior  surface  of  tlie  tibia»  which  he  turned 
downward* 

Lexer  has  iiiserte.d  a  bone  graft  (duwel)  throiigh  the  ankle.  Upon  the  šole 
of  tbe  foot  a  small  incision  is  made  do\vu  to  the  bone.  The  edges  are  retracted, 
and  a  large  drill  is  inserted  through  the  os  calcis  and  astragahis  into  the  tibia. 
Thnoiigh  this  dri II  bole  is  driveii  a  bone  aetrtion  with  poriosteuin  tiikeii  from  the 
iSbuIa.  Experienoe  bas  showu  that  tbe  portion  of  bone  graft  driven  into  the 
bone  becomes  absorbed  in  from  6  months  to  a  year  witb  a  resulting  return  of 
motion. 

Whatever  operation  is  iiaedj  tbe  foot  ahould  be  immobilized  in  the  rigbt* 
angled  position  for  il  or  4  months, 

PLAflTia   OFEBATIONS   OK   JOINTS,   IKC^aDING   TEANSFLAKTATION    OP 

ENTTEE    JOINTS 

To  the  plastic  operations  belong  tbe  Icsaening  in  size  of  the  too  lax  capsiile. 
An  elliptieal  eseision  of  tbe  expDsed  capsule  mav  be  made  with  following  suture 
or  an  incision  of  the  eapaule  mav  he  fallowed  by  the  overlapping  of  one  edge 
ovcr  the  other  and  tlien  sntiiring  them  in  this  po&ition,  For  further  treatment 
of  this  subject  see  lO  under  Bihliography, 

tbansf:lantation  of  entibe  joints 

Transplantation  of  Metatarsophalaa^eal  Joint. — Bnchmann  in  two  cases 
has  triins{)hinted  the  iirst  metatarsopbalangeal  point  into  the  elbow  for  bony 
ankvlosis.  A  posterior  longiiudinal  ineision  is  made  down  to  tlie  triceps  tendon 
and  tbe  olet^anon.  At  tbe  oiiter  sidc  of  tbe  olecranon  divide  aH  soft  parts 
longitndiiuiUv*  With  an  elevator  separate  and  push  in\vard  the  triceps  tendon, 
Ippemnants  of  capsnle  and  periosteum.  Divide  tbe  olecranon  at  tbe  level  of  the 
joiiit  and  tbe  lateral  reninanta  of  eapstile,  Divide  tbe  honv  nnion  between 
tbe  Inimenis,  radins,  and  idiuu  I1ex  tbe  t*ll)ow  and  rnit  out  from  tbe  troehlea  a 
nic4ie,  wider  in  front  than  hehind  iind  narrower  above  tbari  helo\v.     Remove  a 

Kerv  thiii  šliee  from  tlie  lower  end  of  the  hnnienis.  Separate  the  braehiaHs 
nticiis  from  lU  insertion  into  the  coronoid  prueess,  (*ut  a  ipiadrangnlar  niche 
in  the  nhiar  epiphvHis.  Uemove  the  bead  of  the  radins  and  separate  the  radius 
from  tlie  nhia.  Kx(*iše  tbe  tirst  metatarsopliahmgeal  artienlittioii  withont  open- 
.  ing  the  joint  itself.  Remove  with  tlie  joint  snftieient  metatarsns  and  pbalaiLK 
Ifto  Ht  into  tbe  nicdies  e\it  iii  the  bmneriis  and  idna,  Implant  the  excised  joint 
into  the  wound  at  the  elbow  in  snch  a  inaimer  tbat  its  plantar  surface  faces 
hackward,  Fit  tlie  end  of  the  metatarsus  and  the  phalanx  into  the  correspond- 
ing  niehe«  ent  in  the  hnmernB  and  nlna,  Close  the  wound  in  tbe  elbow  and  im- 
mobilize  in  the  extendcd  position. 

Transplantation  of  the  Entire  Knee  Joint. — Lexer  (8),  in  190S,  dcscribed 
,two  casca  in  whieh  he  traiisplaiited  tbe  entire  knee  joint    In  one  of  these  cases 
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he  obtained  the  graft  f rom  a  cadaver  8  hours  after  death.  It  healed  in  withoat 
any  disturbancc  or  fistula  formation,  but  so  much  connective  tissue  formation 
was  produced  that  the  subsequent  movements  were  very  n^uch  hindered,  which 
required  the  removal  of  the  graft  and  the  snbstitution  for  it  of  a  joint  taken 
from  a  freshly  amputated  leg.  Lexer  therefore  wam8  against  taking  a  joint 
from  a  cadaver  and  obtains  it  from  a  limb  amputated  for  either  senile  gan- 
grene or  paralysis.  Ilis  technic  is  as  follows:  Without  constriction  of  the  ex- 
tremity  above,  a  large  flap  is  forraed  in  front,  with  its  convex  lower  end  below 
the  tuberosity  of  the  tibia  and  with  the  lateral  vertical  prolongations  upward 
along  the  posterior  aspect  of  the  joint.  The  remnants  of  the  ligamcntum 
patella)  and  the  joint  capsule  are  turned  upward  with  the  flap.  The  subsequent 
skin  sear  should  not  come  in  contact  with  the  subsequent  graft.  After  esposing 
the  joint,  the  soft  parts,  including  tendon  insertions,  are  separated  from  the 
bones,  both  laterally  and  posteriorly,  by  sharp  and  blunt  dissection.  The  cicatri- 
cial  periosteum  is  removed  with  the  bones ;  if  possible  to  retain  portions  of  it, 
these  are  fastened  later  to  the  transplanted  graft.  The  femur  and  tibia  are 
sawn  across,  the  defect  resulting  being  about  3  fingers  in  width  when  the  limb 
is  straightened.  The  assistant  stops  the  capillarv  bleeding  through  compres- 
sion.  The  knee  is  now  eKcised  from  a  freshly  amputated  limb,  sufficient  bone 
from  the  femur  and  tibia  being  removed  to  fill  the  defect.  The  entire  articular 
surfaces,  including  the  crucial  ligaments  and  the  lateral  insertions  of  the  cap- 
sule, are  retained  and  also  the  semilunar  cartilages,  if  possible.  The  graft  is 
inserted  as  quickly  as  possible  without  immersion  in  any  solution,  The  remaind 
of  the  periosteum  are  brought  over  the  graft  where  they  are  sutured.  The  graft 
is  now  not  fixed  by  any  foreign  body  such  as  a  nail  or  a  wire.  If  thought  best, 
it  may  be  fixed  by  a  living  bone  graft,  a  dowel,  but  this  is  apparentlv  not  neces- 
8ary.  The  ligamentum  patellae,  if  preserved,  is  fastened  to  the  periosteimi.  If 
it  be  gone,  a  new  one  should  bo  formed  from  the  front  of  the  quadriceps  and 
reflected  downward,  where  it  is  fastened  to  the  periosteum.  If  the  patella  must 
be  separated  from  the  femur  with  the  chisel,  which  is  usually  the  čase,  then  be- 
tween  the  freshened  surfaces  of  the  patella  and  the  femur  a  fascial  flap  must  be 
fashioned  from  the  neigliborhood  (as  in  arthroplasty,  which  see),  and  this  must 
be  reflected  between  these  freshened  surfaces  to  prevent  their  sub8equent  adher- 
ence.  There  seems  to  be  no  decision  as  to  the  necessity  of  transplanting  the 
svnovial  membrane  as  yet.  Lexer's  oldest  joint  transplantation,  which  wa8 
grafted  without  the  synovial  membrane,  8hows  fine  movements  (8).  Finallv 
the  graft  is  sewn  into  plače  with  great  čare,  ligaments  and  tendons  being  ac- 
curately  sutured  to  the  graft. 

WOUNDS    OF    JOINTS 

For  pnrposes  of  treatment  joint  \vounds  mav  be  divided  into  punctured  and 
ineised.  It  is  ^eTieriilly  safe  to  regard  punctured  wounds  of  joints  as  not  in- 
fecting  tlie  joint  itself,  since  the  probability  is  that  any  organism  upon  the  in- 
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i  Btrument  wil!  hc  \vipoil  uff  Juriiig  the  pii8sa^ethrcnigli  tlie  hkiii  nud  siiheiitaneoiis       j 
tiasues.     The  skiii  about  the  pimetiire  spot  slioiikl  be  thoroiighlv  disinfccted       | 
with  tincture  of  iodin.     No  probe  should  be  used»  since  it  may  carry  infeetion 
froni  the  8nrrmiiidiiig  tissiies  iiito  the  joiiit     If  tbere  Beema  a  prohabilitv  tbat 
the  siibcntaneous  tii^siies  bave  been  infeeted,  tbe  puiictnre  iiiav  be  eniarged  so       (j 
that  the.8iii>ciitaiierms  tisaues  inay  be  disinfeeted  witb  tincture  of  iodin.     The^B 
joint  ž^hoiild  iiut  be  opeiied.     The  wfnind  sboubl  not  be  sntiired*     Wet  sterile 
dressings  (a  aidiitirm  of  25  per  cent.  aleubol)  are  applied  aiid  over  this  a  amootb^^ 
layer  of  cotton*      A  posterior  moidded  plasler  apliiit  shoiihl   immobilize  th&^| 
jaint*     Elevate  the  lirab  and  carefully  watch  the  puise,  temperature  and  pain.        j 
An  effiision  alinost  ahvavs  appears,     If  tbe  teinperatnre  does  not  gt^  above  110°        ' 
F.,  nor  tbe  pulse  above  100,  and  tbe  puin  is  not  severe,  no  anxiety  should  bo  felt 
If  the  effusion  be  very  great,  aapiration  mav  be  advisablo  and  the  tlnid  may  be 
exaniineJ  for  septic  organisnis,     If  ali  goes  welh  motions  should  be  attempted  M 
in  alHMit  10  davs  or  after  tbe  eifnsion  bas  been  absorbed.     If  tbe  temperature  ^M 
and  pulae  run  bigher,  if  pain  is  severe,  and  if  there  is  any  suspicion  of  a  chill, 
iiifeetlon  is  present.     If  the  progress  is  not  rapid,  tbe  joint  should  l)e  a^pirated 
_  and  injeoted  witb  a  2  per  cent.  formalin  in  givcerin  solution,  wbich  is  at  least 
f  24  bonrs  old.     If  tbe  pi-ogress  is  rapid,  no  tirne  should  be  lost  in  opening  and 
draining  the  joint.    Kemove  the  drains  as  earlv  as  possible  and  begin  motion.      ^M 
If  the  patient  is  not  seeu  uutil  a  iscptie  arthritis  has  undoubto^Hv  oeeurred,  ^| 
the  most  extensive  drainage  shonhl  be  eniploved.     In  some  severe  cases  a  resec- 
tion  niay  be  required,  in  which  čase  the  raw  bone  ends  should  be  swabbed  over 
with  pure  earlKilie  aeid  to  prevent  an  osteomvelitis  developing.     In  the  worst 
eases  an  amputatioji  mav  be  reqiiired  to  save  life. 

Incised  wound8  of  tbe  joint  should  be  treated  as  though  thev  were  already 
inft?eted.  Ether  should  bo  adininistered  and  the  snbentaneous  tissuea  slionld  be 
sw«bbed  thorongblv  witb  tiiieture  of  iodin.  A  sponge  slionld  theu  lie  placed  in 
the  wound  and  the  skin  disinfeeted  with  tineture  of  iodin,  beginning  at  the 
wonnd  edges  and  working  away  from  the  wound,  thns  preventing  the  wa8bing 
into  the  wonnd  of  any  infeetion  from  the  surronnding  tissues,  After  tbe  super- 
fieial  parts  have  been  disinfecte<h  the  interior  of  tbe  joint  sbonid  l)e  inspected, 
after  enlarging  the  opening  in  the  eapsule,  if  necessarv.  Thorough  wa9bing 
oiit  of  blood  elots  and  otber  material  with  %varm  sterile  salt  aohition  shonld  fol- 
low.  Drainage  \vitb  perforated  rnbber  tubes  should  follow  tbrough  tbe  ineiaion 
or  throngh  supplementary  ones.  Continnous  irrigation  should  be  established 
as  tbe  after-treatment.     If  ali  goes  well,  the  svmptoma  subside  and  the  drains 

I  are  roniDved  in  from  t3  to  5  day9. 
Contosed  Wound8.^ — Ilere  the  soft  parts  supertieial  to  the  joint  are  lacerated 
and  bruiaed  and  tliere  is  marked  aoiling  of  the  wound.  The  niain  tvpes  of  tbts 
injnrv  are  maehinerv  aecidents,  in  whieb  tbe  tissnea  are  laeerated  and  soiled  bv 
dirt  or  grease,  and  eompound  disloeationa,  in  whicb  tbe  bones  will  be  soiled  by 
■  contaet  witb  tbe  clothing  or  by  eontact  with  tbe  ground.  A  general  anestlietic 
shouhl  be  administered  and  thorough  disinfeetion  shonld  be  carried  out     The 
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contused,  soiled,  lacerated  tissue  edges  shonld  be  cut  away  and  tinctiire  of  iodin 
applied  to  aH  the  surfaces.  The  dislocated  bones  should  not  be  reduced  until 
they  have  aH  been  thoroughly  douched  with  tinctnre  of  iodin.  If  they  have 
been  already  reduced,  the  dislocation  should  be  reproduced  and  the  bone  ends 
eleansed.  If  nece88ary,  portions  of  bone  or  cartilage,  into  which  dirt  is  ground, 
should  be  shaved  off  with  knife  or  ehisel.  The  skin  should  be  cleaned  with 
tineture  of  iodin,  proceeding  away  from  the  wound.  The  joint  cavity  is  inri- 
gated  with  sterile  salt  solution.  Large  drainage  tubes  are  introduced  into  the 
joint  through  the  wound  and  through  counter  openings,  so  as  to  drain  every 
recess.  The  rent  in  the  capsule  is  not  sewn  up.  The  joint  is  immobilized,  and 
continuous  irrigation  employed. 


DISEASES  OF  BONES 

aB0WINO  PAIKS 

During  the  growing  period,  particularly  between  13  and  16  year8  of  age, 
young  adults  often  complain  of  pains  of  varying  intensity  in  bones  and  joints, 
popularly  termed  "growing  pains/'  These  are  due  to  congestion  of  the  medulla 
in  the  neighborhood  of  the  epiphyses.  There  may  be  an  elevation  of  tempera- 
ture and  the  condition  is  more  than  likely  to  be  confounded  with  commencing 
bone  or  joint  disease. 

Treatment. — A  careful  attitude  is  the  wisest.  The  patient  had  best  at  first 
be  treated  as  though  there  were  some  serious  affection  of  the  bone  or  joint  devel- 
oping.  He  should  be  kept  in  bed  and  the  limb  fixed  on  a  splint.  Fresh  air, 
good  food  and  warmth  will  help  materially.  If  the  čase  be  one  of  simple  con- 
gestion, the  pain  and  stiffness  soon  disappear  and  no  swelling  becomes  visible. 
In  true  joint  disease,  muscular  rigidity  and  wasting  persist.  A  radiogram  may 
be  of  value  in  the  diflFerential  diagnosis. 

AOUTE   INFI.AMMATION 

There  are  three  structures  which  make  up  a  bone,  periosteum,  bone  itself  and 
the  medulla.  Inflammation  of  aH  these  three  structures  probably  occurs  in  most 
cases  of  inflammation,  although  a  particular  name  may  be  given  to  the  structure 
principally  involved. 

AcuTE  Periostitis 

A  trauma  on  the  tibia,  for  example,  may  produce  a  subperiosteal  hematoma. 
This  may  become  absorbed  or  go  on  to  the  formation  of  an  abscess,  which,  if 
not  properly  treated,  may  lead  to  necrosis  of  a  portion  of  the  shaft  Bone  may 
be  laid  down  in  the  raised-up  periosteum,  producing  a  permanent  unevenness. 
AH  skin  abrasions  over  the  hematoma  must  be  kept  clean  by  wet  antiseptic  dresa- 
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80  that  the  hematoma  may  not  beoome  infected  from  them.  Eveu  pressiire 
by  a  riibber  bandage  should  be  applied,  biit  no  pain  should  be  (!Hn8ed  by  it, 
Shoiild  the  hematoma  become  infected,  an  incision  should  be  raade  throiigh  the 
perio8teiini  aiid  the  abst^ess  ca  vit  v  draiiied,  A  persistiiig  sinus  in  siieh  a  cavitj 
mcans  neerosis  of  the  bone,  which  will  reqi)iTe  the  reraoval  of  the  dead  bone. 
The  acute  periostitis  deacribed  by  Ollier  as  **albiiininoiis  periostitia,"  which  ia 
charactcrized  by  a  seroua  or  albuminous  exudate  beneath  the  periosteum,  is 
probablj  duc  to  mild  infection. 


Acute  Sdppueative  Osteomtelitis  and  Periostitis 

The  infecting  organism  ia  most  freqiiently  the  staphjlococciia  pjogenes 
aiireusj  more  rarelj  the  streptocoecus  and  the  staphjlococcus  pyogenea  albus. 
The  tvphoid  baeillns  and  tht*  gnnoeoccus  niav  likewise  eause  tlio  disease.  The 
acute  infectious  dkcases  whicdi  frequeiitly  precede  an  artliritia  may  likewise 
produce  an  osteomyelitis  of  the  shaft  above  the  afFected  joint,  or  it  may  occur 
8pontaueoualy  (i.  e.,  through  tlic  blood  iiitn  the  iiicdulla),  in  whidi  caae  it  is 
most  common  between  10  aiid  14,  affectiMg  l>i>ys  more  freqiicnt]y  than  girla, 
The  disease  general  Iv  begins  in  the  loedulla  in  the  neighborhood  of  the  epiphv- 
seal  line,  its  commonest  seat  being  the  lower  end  of  the  femur,  the  upper  end  of 
the  humerus  and  tibia,  and  the  lower  end  of  the  radins.  Of  the  short  bones, 
the  03  ealcis  is  most  freqncnt]y  affected,  The  traumatic  form,  as  after  f ractures, 
mav  oceur  a  t  anv  age  and  in  any  bone. 

The  pn>^no,sis  is  ahvavs  t;nive,  l>oth  as  regards  the  iinmediate  and  the  final 
result.  The  probability  is  that  the  jmtient  will  have  a  long  illness,  that  thero 
will  be  scrious  dorangemeut  of  the  neighboring  joints,  that  fistuhi^  will  develop 
and  persist,  that  portions  of  the  bone  wi!l  die,  requiring  9ub9equent  operations 
for  their  removal,  and  that,  whcn  the  epiphvsis  ia  affected,  difFereiice  in  growth 
and  defonnitv  wil!  result^  the  exact  amouiit  depending  npon  the  extent  of  the 
disease  and  the  age  of  the  patient  at  the  t  ime  of  the  attaek< 

Treatment  of  Acute  SEppurative  Inflammations  of  Bone*— acute  hitppU* 
BATIV^E  PHKIOSTITIS, — ^Aeiito  suppurativc  periostitis  wifhout  any  infeetion  of 
the  medulla  does  uiidonbtedly  occur.  The  general  svmptoins  are  not  so  severe 
as  those  of  aente  osteomvelitis  and  the  swelling  and  redncss  appear  eooner,  The 
acutest  spot  of  tendemess  should  be  cnt  do\VB  npon^  the  periosteum  split  and  the 
pus  evacuated.  The  que9tion  of  whether  the  raedullary  cavity  should  be  opened 
or  not  at  once  may  be  ditficult  to  deeide  in  some  cases.  If  aliort!y  after  the 
onset  there  is  a  considerable  eoUection  of  pus  beneath  the  periosteimi,  and  if, 
after  wiping  the  surface  of  bone  free  from  pua,  there  is  no  oozing  of  pua  from 
innumerabJe  points  on  its  surface,  no  soft  spot  in  the  bone,  no  opening  in  the 
bone,  or  no  fat  free  in  the  pus,  then  one  mav  delav  opening  the  niedulla  at  once 
and  await  the  resni  t.  A  couple  of  drainagc  tubes  shouhl  be  inserted  under  the 
periosteum  and  the-ae  packed  about  looselj  with  ganze.  If,  after  24  or  3(5  hours, 
there  is  no  anielioration  in  the  svmptouiSj  particularlv  in  the  pain,  then  the 
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medii!la  should  he  opcned  iip  \vithout  delaj.     If  the  sjmptoms  subeide,  then 
healing  will  take  plače  rapidlv  if  iiecrosis  does  not  occur.    A  drainage  tiik  is 
a]lowed  to  remain  in  plače  iintil  it  is  piished  out  bv  tlie  graniilations.     If  a  se- 
questrum  is  goiitg  to  form,  it  will  manifest  itself  partij  bv  the  persistence  of  a 
einiis  and  partlv  bv  tlie  presence  of  bare  bone  which  can  be  felt  with  a  probe. 
But  it  must  not  be  assumed  that  a  seqiiestnim  will  necessarilv  separate  in  cases 
of  acnte  periostitis  because  bare  bone  is  felt  for  2  or  3  weelvs  after  tbe  širnem 
has  beeii  opeeed,     If  the  bone  contiiuies  bare  for  6  week8  or  longer,  tbe  pn)ba- 
bilitj  is  that  a  8eqne8triim  wi!l  have  to  be  removed  later  on.     The  differcncp       I 
betwepij  tbese  two  comlitioiis  is  tliat  in  tbe  čase  where  tbe  bnne  is  livinp  ila 
aurface  becomes  euvered  witli  gTanulation  tissue,  whicb  is  soft  and  velvetv  to 
the  probe,  while  the  bone  wbich  has  died  does  not  becorae  covered  with  thia 
granulation  tissne,  and  bence  pre^scrves  its  toiigb,  hard  feel. 

ACUTE  SUPPUBATIVE  03TE0MVEUTIS. — The  patient,  nsuallj  voung,  is 
aciitelj  sick*  He  niav  have  had  a  sligbt  injurj,  have  taken  cx3ld,  or  have  just 
had  one  of  the  eruptive  fevers.  Ile  is  mnch  prostrated,  is  often  delirious,  with 
a  high  temperature,  and  complains  of  exquisite  localized  pain  and  tenderness  in 
somo  bone,  for  exaniplej  jnst  above  tbe  knce,  Often  in  such  a  ca.se  tbe  pain  mav 
be  mistaken  for  pain  in  the  joint  itself.  The  local  point  of  tenderness  is  our 
oni  J  giiide  to  the  seat  of  disease  and  shonld  be  acciiratelv  ontlined  by  the  opera* 
tor  before  the  anesthetic  is  adniinistered.  There  is  verj  apt  to  be  some  6we]ling 
as  well  as  pain.  Radiofirapht/  wiU  be  of  no  assisiance  in  the  early  diagnosis,  as 
the  changes  in  tbe  bone  are  ao  sligbt  that  nothing  is  aho\vn  by  the  pictiire. 

The  great  desideratum  is  to  give  exit  to  tbe  pns  which  is  nnder  pressure  in 
the  mednllarj  cavitv.  A  freo  ineision  Is  made  in  the  soft  parts  directlj  over 
the  point  of  greatest  tenderness,  avoiding  important  stnictnres,  and  the  perios- 
tenm  is  freelv  incised  lengtbwise.  If  it  seema  probable  that  the  inednlla  is  in- 
volved,  the  bone  is  cbiseled  awaj,  so  as  to  exposc  tbe  niediilla.  There  are  manj 
cases  in  which  one  will  be  uncertain  as  to  whether  the  original  infeetion  lies 
nnder  the  periostenm  alone  or  in  the  mednUa,  particnlarlj  if  the  operatlon  is 
nndertaken  earlj  in  the  disease.  If  drops  of  free  fat  be  observed  nnder  the 
periostenm,  or  if^  after  wiping  the  snrface  of  the  bone  free  of  esudate,  there 
appear  minute  droplets  of  pus,  if  tbe  bone  seems  softened  over  some  area,  or, 
in  advanecd  cases,  one  finds  a  small  sinns  exnding  pns  leading  into  the  bone, 
then  one  should  not  besitate  to  open  the  medulla,  If  in  doubt,  ono  niay  split 
the  periostenm  and  wait  for  24  or  36  hours  to  see  if  the  sjmptoms  will  abate. 
Instead  of  the  cliisel,  a  trepbine  nmv  bc  used.  The  mednllarj  ca  vi  tj  shonld  be 
opened  h  v  removing  bone  up  and  down  as  far  as  tlie  abscess  extends.  Kcmove 
ali  the  diseased  tissne  with  a  cnret  and  swab  the  cavitv  out  witb  pnre  carbolic 
acid^  followed  bv  a  neutralizing  alcnliol  solntion  (pure).  Provido  for  drainage 
by  perforated  rnbber  drainsj  surronnded  bj  a  loose  packing  with  ganze.  Leave 
the  woimd  wide  open. 

Dur  ing  the  operation  no  focns  of  disease  may  be  recogiiized.  This  does  not 
bj  anj  means  signifj  a  mistaken  diagnosis.     It  means  that  the  snrgeon  ha$  . 
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anticipated  the  ^oss  appearance  of  disease,  or  tbat  the  focua  has  not  been 
reached.  It  is  proper  to  make  a  further  search  for  the  focus  of  disease  by 
drilling  subsidiarv  openiiii^s  at  difFereut  levels.  Tf  after  this  no  focns  i.s  foimd, 
drainage  sliould  be  provided  for.  If  gross  patliologie  changes  are  present,  but 
have  not  been  discovercd,  it  is  certain  tbat  tbe  pus  will  make  its  exit  througb  the 
open  ing  niade  by  the  siirgeon.  If  the  operation  is  performed  before  gross 
pathologic  changes  bave  oceurred,  tbe  drainage  provided  may  load  to  resolu- 
tion*  If  a  subperiosteal  alj8ce8H  is  discoverE^d  ou  tlie  pipliteal  snrface  of  the 
bone,  tho  mediillary  cavity  will  bave  to  be  opened  on  tbe  aide.  If  tbe  patient  is 
in  ^n4jd  (»ondition,  it  is  advisable  to  reniove  ali  the  bone  whif*h  is  apijareiitlv  dead 
or  dying,  Tbis  will  hasten  tbe  liekling,  sinee,  if  aH  the  dying  bone  be  removed, 
there  wiU  he  no  snbsequent  se^uestrum  formed  reqiiiring  removal. 

ApTER-TREATME^T.^The  Hinb  sboulJ  be  put  on  a  spliut  wbicb  immobilizes 
the  joints  above  and  below,  I)aily  dressings  sbouhi  be  done.  As  ordinarily  ai>- 
plied^  they  are  very  painfiil  beeanKo  the  dry  gaiize  adberes  to  tbe  overlyiiig  soft 
parts*  This  adhesion  can  be  avoided  bv  coating  tbe  raw  soft  snrfaces  with 
sterile  vaselin  or  boric  acid  ointmetit.  The  bone  itself  ia  insensitive  or  eearly 
so. 

Tbe  fixation  sbould  be  continiied  onlv  iintil  tbe  siibsidence  of  tbe  acute  8ymp- 

torns  wben   daily  passive  niotions   shoiild  be   institiited   in  order  to   prevent 

ankvlosis.    Unless  tbe  joint  itself  be  afTcetedj  the  subsecpieiit  stiflncss  is  nsiiallv 

due  to  inflammatory  (lymphatie)  9\velliiig  of  tbe  tissues  abont  the  joint,  par- 

ticu!arly  of  the  niiisoles  in  tbe  viciiiitv  of  the  joint,  wbich  may  beeome  matted 

^-together;  bence  tbe  advantage  of  early  moveineiits.     Sbould  anv  portion  of  the 

^B>one  die,  as  evidenced  by  persisteiit  sinnses,  healing  will  not  take  place  nntil  the 

^Ktenestnim  has  been  removed.     In  ali  operations  for  osteomyelitis  none  of  tbe 

■  '  pcriosteum  sbonld  be  removed.     It  sbonld  be  split  and  reflected  otf  tbe  bone, 

The  periostenm  is  onr  mainstav  for  tbe  siibseqnent  re-fomiation  of  iiew  bone. 

fc\mong  tbe  cbief  risks  of  acute  osteomyelitis  are  septicemia  and  pyemiaj 
I  wbieb,  despite  earlv  mul  free  operation,  the  patient  may  die.     In  sncb 
3j  tbe  only  proapect  for  life  lies  in  an  amputation,  notwitbstanding  its  seri- 
ousness. 

Resection  of  TnE  Enttre  DiArnvsis,— Tbe  periostenm  of  the  entire  di- 
aphvsis  mav  be  separated  from  tbe  bone  from  end  to  end,  in  whieb  čase  the 
whole  shaft  will  die.  This  dnes  not  demand  ampiitation  beeanse  excellent  re- 
suhs  bave  been  ohtained  by  removing  the  whnle  dend  diapbvsis,  partienlarly  if 
the  periostenm  be  preserved,  The  entire  lengtb  of  the  periosteinn  shonld  be 
i^plit,  and,  in  nninv  eases,  aH  that  is  neeessarv  is  to  lift  ont  tbe  dead  shaft.  In 
otber  eases  there  will  be  places  in  which  the  periostenm  is  stili  »dberent.  The 
periot^tenin  in  sin*h  a  eondition  shonld  not  l)e  peeled  off  by  itself  Init  shonld  lie 
chiselc<l  off,  leaviTig  attaclind  tn  the  periostenni  a  thin  laver  of  I  Kine,  This  will 
give  the  best  ebanec  for  tlie  siibseqnent  fonnation  of  new  bone.  Shonld  the 
idiaphvsis  stili  Ik*  iidherent  to  tbe  epiphvsis,  a  pieee  of  the  adherent  diaphvsis 
lahonld  l»e  left  attaebed  to  the  epiplivsis  in  tbe  hope  tbat  a  portion  of  tbe  epipby- 
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seal  cartilage  nmv  n^main  iindesti-fned,  After  rciuoviiig  tiie  dead  sliaft,  tlie 
edges  of  the  previoimlv  spHt  periosteiim  .shuuld  l>e  siitured,  leaviiig  several 
places  into  wlucli  draiuage  tubea  may  be  inserted.  Sometimea  the  shaft  mav  be 
almost  completelv  reprndiicod,  partieiilarlv  if  a  laver  of  Ume  has  bcH^n  rbi&eled 
oiT  uiider  any  adlierent  periosteuin.  In  other  cases  this  does  not  happen  becanse 
the  OBteogenetic  laver  of  tho  periostemn  has  been  destroved  by  the  inrtammatioDr 
In  such  a  condition  in  a  child  it  bccomes  a  qiiestion  wliether  aTivthiiig  short  of 
amputation  will  be  of  uae,  since  the  epiplivseal  cartilage  is  iisiiallv  dcstroved  in 
these  cases  and  no  fiirther  growth  wi]l  ensiie.  The  auswer  will  dej>end  vm 
much  on  the  particnlar  bone  infected. 

In  cases  where  the  en  tire  diaphjsis  is  gone,  the  qiiestion  of  the  subsequent 
advisabilitj  of  bone  graftiug  wi]l  coaie  iip*    This  shoiikl  never  be  done  natil  the 
limb  has  been  entirely  healed  for  some  time,  at  least  a  monthj  since  infection 
niins  a  graft.     The  graft  shonld  ahvavs  be  taken  with  periostenm  covering  at 
least  one  sorface,  and  slioiild  be  ohtained  from  tlic  patient  himself,  fibnla,  tibia. 
and  iihia  (see  Bone  Grafting).     There  is  verj  little  to  jnstifv  taking  the  graft 
from  a  cadaver,  an  aniinal  or  even  from  another  person^  since  the  cbaugeJ 
serological  relations  will  most  frequently  lead  to  an  absorption  of  the  graft. 
It  is  not  necessarv  that  the  graf  t  be  of  the  siaine  thiekness  as  the  original  bone, 
since,  if  the  graft  remain  alive,  it  wi]l  increase  to  a  size  commensiirate  vnth  tbe 
demands  put  npon  it,    Thiis,  a  small  piece  of  the  fibnla  put  into  a  defect  in  the 
tibia  will  subseqnently  increase  in  size  to  the  size  of  the  norma!  tibia.  as  oc- 
curred  in  one  of  my  own  cases.    (For  Methods  of  Bone  Grafting,  see  page  494.) 

ACUTE  EPIPHTSITIS. — 'When  an  osteiimvelitis  occnrs  near  the  epiphvseal 
end  of  a  bone  in  a  child,  the  cpiphvseal  cartilage  will  probablv  be  cijnipletelv 
destroyed  and  no  further  growth  of  that  end  of  the  bone  will  subseqnently  take 
plače,  resiihing  in  material  shortening  of  the  VnuK  The  treatment  of  ali  tbe 
stages  of  acnte  epipbysitis  is  identical  with  that  for  aente  ost(*oniyelitis,  cx* 
cepting  the  treatment  for  the  resni  ti  ng  deformity,  Tvhich  consists  not  onlv  in 
shortening  of  the  limb  bnt,  when  one  of  two  parallel  hones  is  affected,  further 
troublesome  defonnity,  If,  for  example,  the  cpiphvseal  cartilage  of  the  tibia 
or  the  radiiis  be  completely  ruined,  the  unaffected  neighhoring  bone  continnes 
to  grow,  and  the  foot  or  hand  becomes  deflected  to  the  side  of  tbe  damaged  bone. 
Wlien  the  disease  occnrs  in  infanev,  complete  uselessness  of  the  hand  or  foot 
mav  resnlt.  Tn  order  to  prevent  this,  it  has  been  snggested  that  the  cpiphvseal 
cartilage  of  the  healthy  bone  be  destroyed.  This  wonld  be  the  rational  thing  to 
do  if  one  conld  be  snre  in  the  early  stagc  of  the  disease  that  the  affected  car- 
tilage wa9  actuallv  destrojed^  bnt  this  is  irapossihle.  One  shonld  wait  for  2 
or  3  years  to  see  whether  the  cUrtilage  is  alive  or  not.  If,  after  this  time^  no 
growth  ocenrs  and  deformitj  is  eommencing,  then  it  ia  advisable  either  to  de- 
8troy  the  corresponding  epiphvsis  of  the  other  healtliv  bone  or  to  CKcise  portions 
of  the  grovving  bone  so  as  to  make  the  hand  or  foot  straight  again.  The  qnes- 
tion  when  to  operate  will  depend  on  the  age  of  the  patient  at  the  tirne  of  the 
beginaing  of  the  attack.     If  the  time  between  the  attaclc  and  that  at  which 
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iwth  nomiftl]y  ceases  is  short,  tlien  one  inay  wait  beforc  opcrating,  biit  the 
leforniitj  shoiild  not  be  alloAved  to  become  too  great,  If  several  jears  miist  pass 
>y  before  growtb  ceuses^  tlieu  tliore  is  no  ativaiitage  in  waitiijtr,  beeause  tbc  joint 
rfaces,  tendons  and  muscles  will  beeome  so  altered  in  acconimodating  theui- 
selves  to  their  new  positions  tliat  tbere  wil]  be  great  diffieiiltv  in  rigliting  tlieni, 
CoDScquentIy,  if  tlie  defoniiitv  is  not  yct  iTiarked,  destruetion  of  the  bealthv 
epiphvsia  Diay  preferablv  be  done  or  portions  of  the  growing  bone  may  be  ex* 
cieed.  Tlie  latter  proeednre  niav  be  repeated  if  neeessarv.  If  when  t!ie  de- 
fomiitv  is  tirst  ^een  it  is  niarked^  nuthing  can  be  done  but  excision  of  part  of  the 
healtliy  bone  coiobined  \vitli  pussible  destniction  of  the  eartibige.  To  destroy 
tlie  cartilage,  ali  tliat  is  necossary  ia  to  chisel  through  the  thin  plane  of  car-    M 

t*ilage  and  remove  a  verv  thin  slice  of  it.  ■ 

\Vlien  an  acnte  epiphvsitis  occurs,  one  of  the  aerious  eonsequences  niay  be 
separation  of  the  epiphvsis  from  the  shaft,  with  dialoeation,  a  condition  which 
shonld  bo  earefnllv  watc'hod  for  and  prevented  bv  careftd  splinting  to  prevent 
8nbseqncnt  nnion  in  a  fan]ty  position.  Ihirph}'  of  Chicago  has  snggeeted,  as 
I  meastife  to  prevent  the  defonnity  resnlting  from  a  dead  €piphysi8,  the  chiael- 
Ing  away  of  t!ie  end  of  the  bone  \vhose  epiphvseal  cartilage  has  heen  dostmved 
md  the  inscrtion  of  a  bone  graf  t  in  its  placc  containing  a  siniilar  line  of  carti- 
Igd  from  the  bone  of  another  child. 

ACUTE  0STE0MYELIT1S  ACCOMPANIED  BY  JOINT  SUPPURATrOK.— An  ef- 
fiision  into  a  juint  in  the  neighborhood  of  an  osteomvelitis  is  not  nnconnnon. 
Wbile  this  rcniains  nninfected,  no  operation  on  the  joint  should  be  done.  An 
^lastic  bandage  shonld  be  applied.  In  cases  of  donbt,  rcpeated  aspirations  witk 
lie  strietest  sterilization  of  the  skin  shonld  be  perfonned  and  tlie  donht  cleared 
Up.  ]f  the  patient  is  not  vcrv  sick^  free  drainuge  of  the  joint  shonld  be  institnted 
at  oncc  on  the  appearance  of  pus  in  the  aspirated  flnid.  If  the  8ymptom8  do  not 
liiiiprove  rapidlv  nnder  this  trinitment^  amputation  ninat  he  perfomied  without 
lofts  of  tirne  in  order  to  save  life. 

I  \Yhen  the  joint  becomes  infected,  it  is  freqnently  in  assoeiation  witb  an 
tcnte  epiphysitis,  and,  if  the  patient  be  vonng  and  recoverg^  in  assoeiation  with 
a  disorganized  joint  tbere  will  resnlt  lack  of  gTowth,  whieh  will  nltimatelv  pro- 
dnce  a  nselcsg  Hod).  The  qnestirm  is,  therefore,  at  the  verv  start  of  the  disease 
hether  immediate  ampntation  is  not  the  best  treatment-  If  the  patient  bo 
in  a  severe  seijtic  condition,  there  shonld  be  no  heflitancy  in  anipntating 
!diately  above  the  affected  joint, 

E  SUPPURATIVE  OSTETTIS  OF  THE  FLAT  BONE9.— This    18    not    UB- 

on  in  the  skidh  seapnla  or  bones  of  the  foot.     It  nsually  occnrs  after  an 

wound  in  tbesc  bones.     The  prognosis  is  very  bad  in  acnte  snppnrativo 

teomyeIitis  of  the  sknlh    The  treatment  is  the  same  as  for  the  condition  clae- 

hete  (see  Inflanimation  of  the  Cranial  Bones).     When  the  wbole  scapula  is 

ected,  com plete  excision  (see  Excision  of  Individnal  Bones)  is  the  best  prac- 

ce,     When  onlv  a  portion  is  involved,  ali  the  bone  visiblv  affected  shonld  be 

t  away.    In  the  čase  of  tbe  tarsal  bones,  or  other  small  bones,  eKcision  of  the 
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affcH:tccl  boHc  tilioiild  lic  adojited  if  tlic  iiiflaiiiiiiatinii  Ik*  liiiiiteJ  t«^  it.  Tbcreis 
ofteii  stippuration  botli  of  bones  and  joiutrfj  as  aftt-T  eompmind  fracturea  or 
injiirj  to  the  joints,  in  which  čase  an  ultimate  amputation  will  probablj  be 
iiecessary»  J 

OHEONIC  OSTEOMirEUnS  AND  PEBIOSTITIS  I 

In  cbronic  periostitis  thero  is  great  thickening  of  the  periosteum  with  new 
formatiou  of  boiio  btnitnitli  it.  Tn  ehroiiic  osteomvelitis  there  is  citlier  softeniiis! 
of  the  boiH?,  toriucd  rarefviiig  osteitis,  or  coiitleiisatioii,  terijicd  eoiidensiiig  or 
sclerosing  OBteitia,  or  there  mav  be  localized  stippiiratioii  called  ''Brodie's  ab- 
seesa  of  bone/'  After  a  time  the  inflaiimiatioii  extends  to  tlie  periosteunL  Tliis  J 
inflannuation  may  bc  cbronic  frorn  the  start,  soinetiiiies  occnrring  after  an  I 
injurT.  In  manv  eaaes  fistnla«  develop  and  evoutuallj  pieces  of  bone  ai-e  dis- 
charged  from  them.  In  some  cases  the  inipedinient  to  bealinii:  consists  in  the 
selerosing  bone»  wbic'b  will  neitber  provide  healtbv  srrannlation  tissne  to  ob* 
literate  the  akscess  eavitv  nor  perniit  its  \valls  to  collapse. 

Treatment. — Tho  periosteum  over  the  whale  area  of  thickening  is  divided 
and  separated  from  the  bone  beneatb.     The  Mew  periosteal  bone  is  siongeil  ot 
chiseled  away  over  the  same  areaj  and  an  open  ing  is  carrted  throngh  the  bone 
into  the  medulhirv  eavitv,  where  any  abseess  which  may  be  present  is  opened. 
Disaect  on  t  the  d  i  se  a  se  d  lin  ing  of  ali  tistiila*.     Si*rape  on  t  the  niednllarv  tissiie 
and  disinfect  the  eavitv  \vitb  pure  earbolic  aciil.     Witb  ehisel  and  mallet  cat 
away  the  sclerosed  bone  from  aronnd  the  site  of  the  ahseess  nntil  healthv  bone 
is   reached.      To    sterilize   the   eavitj    applv    tinctnre   of   iodin    liberallv  to 
ali   its  snrfaces,      If  little  infection  of  the  eavitv  h  evident,  after  tboroinrh 
disinfection,  the  eavitv  mav  be  allowed  to  lili  np  witl!   blood  elot   and  the 
skin  closed  withont  drainage.     If  the  eavitv  Ite  evidentlj  infected,   it  raav 
be  wise  to   paek   it   Hghtlv^   possihlv    cdosi ng  some   of   the    wunnd   id>nnt   tho 
pack.      Or   tlie   eavitv   mav   lie   fitted   witb   AIosetig-5IfKtrbfd*'s    bone   phig,   nr 
snfficient  of  the  bone  of  the  wall8  of  the  eavitv  mav  be  removed  so  that  the 
skin  edges  ean  be  inade  to  go  to  the  bottom  nf  the  eavitv,   where  the  v  a 
nailed.     Varioiis  plastic  operations  designcd  to  tiil  bone  eavities  are  descri 
later  on. 

The  limb  shonld  be  plaeed  on  a  splint  and  kept  at  rest  for  3  or  4  weeks. 
TTnless  rest  be  enforeed,  the  delieate  elot  whieh  fills  np  the  eavitv  is  apt  to  break 
down. 

BEQUESTROTOMY.— The  process  of  aeparation  of  the  dead  bone  mav  taki 
from  (J  wecka  to  O  months.  \\liile  separatinn  is  going  on,  new  bone  f invol 
erum)  is  fijnned  from  the  peri(>stoum,  sometimes  to  snch  an  extent  as  to  coni* 
pletelj  inclose  the  secpiestmm  as  in  a  shelL  Openings  ealled  *'cloae;e»'*  leading 
to  the  setjnestrnm^  are  left  here  and  tiiere  in  the  new  bone.  This  new  lK>«e  pre- 
vents  the  ciisting  otT  of  tho  neeroscd  bone  \vithont  operation.  It  is  wise  In^fore 
removing  the  seqnestrnm  to  wait  nntil  snfRcient  new  bone  has  been  formeJ  to 
maintain  the  continnitv  of  the  bone,  nnless  the  inflammation  and  sepsis  kept 
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e  dead  bone  are  so  great  as  to  endanger  life,  in  which  čase  no  delay  in 
{ the  sequestmm  is  penuissible, 

!>)s  rerumiiiPiKlft  tliut  the  s€'quP8tni!n  he  left  in  plaop  j  ust  lon^  enonp^h 
.6  for  the  hiviiig  dowii  by  the  periosteura  of  siifficient  iiew  bone  to  bold 

in  sbnpe  after  the  8eqnes- 
removed.  This  period  is 
S  week8  in  tlie  čase  of  a 
I;  has  a  coinpaiiion  parallel 
sh  as  the  tibia  and  radius, 
R^eeks  in  ather  bones.  In 
ier  elaBs,  the  thickness  of 

periosteal  bone  is  deter- 
it  only  by  radiograph;^,  bnt 
ting  a  needle  throiigh  the 
m  near  the  open  ing  of  the 
f  the  bone  craekles  like  an 
I  when  the  needle  passes 
it»  it  is  strong  enough  to 
he  removal  of  the  se<iues- 


^^^^<^yJ 


Ttii.  23. — SfiqtJE»TROTOMY  (Bin^nte)  (1),  S  m  the 
eegueatrum.  G,  layer  of  Krunulation  liHsue,  F, 
the  periosteum,  Invo,  l.he  involucrum,  F*  fistu- 
tou»  opeaing. 


>VAL  OF  THK  SeQUESTRUM. 

a   radiogram  as   a  guide, 

incisioa  so  as  to  avoid  important  structnres,  more  particularly  nerves, 
j^ose  tbe  whole  length  of  the  diseased  area.  Tlie  incision  may  be  made 
openings  of  one  or  more  fistula?  or  may  be  independent  of  theae.  AU 
>art9j  ineluding  tlie  periostenmj  are  divided  down  to  the  bone,  and  the 
on  is  separated  from  the  bone  with  an  elevator  for  about  ^j  i^*  ^^  each 
side  of  the  longitudinal  ineision,  The  soft 
parta,  inclnding  the  periosteum,  are  then  re- 
m^e^-^  v^imm,  trartecL     If  the  sec|nestnim  is  entirelv  snper- 

f//w  ["^m     n      Heinl,  it  is  removecL     If  the  sequeatrnin  be  deep 

and  inclosed  in  a  shell  of  new  bone  (invniu- 
ernm),  the  new  bone  is  gonge*]  or  eliiseled 
away,  beginning  a  t  one  of  the  (^^loaeal  opeiiings 
in  the  new  bone,  until  the  whole  length  of  the 
setjnestrinn  is  freelv  exposerL  Ko  attenipt 
shoiild  be  niade  to  extrae(;  it  throngh  a  aniall 
ijpeiiing,  since  a  fracture  of  the  setpiostniin  maj 
occur  and  fraginents  may  be  left  behind,  whieh 
will  be  ditficult  to  fiiid  afterward  and  will  pre- 
Keniove  the  entire  sequestrnnij  entting  it  from 
J  bone,  if  neeessarv,  witli  tlje  chisel.  Sterilize  the  cavity  by  tbe  cnrot 
ieation  of  ]>nre  (.'iirlM>lie  afid  and  ulfolioL  Fulltnv  tli  is  bv  applying 
of  iodin,  and  ondeuvor  to  ohliterate  the  cavitv  by  one  of  tbe  methods 


§EgUlLSTTtQTOMY     (BlN!fiE) 

Uji!  hh  Fi«.  2:i  with  romovol 
ptrutn  and  invohicrun). 


ironnd  from  healing. 


J 
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FlO,      25, SBaUESTROTOMr      (Binnik) 

(3).  Same  m  Figs.  23  and  24, 
Foriottieum  and  soft  purt^  are 
brou^ht  o  ver  the  raw  surfaoe. 


described  later.     One  method  is  to  level  the  sides  of  the  cavity  (Figs.  23,  34, 

25)  BO  as  to  leave  a  wide  aiid  shalloiv  depression  in  the  bone,  instead  of  a  deep 

iiarrow  ca%^ity.    This  will  allow  the  perioateuni  and  suft  parts  to  fall  over  and 

adhere  to  the  raw  surface  (Fig*  25}*    Another  method  (Fig,  26)  is  to  reraove 

one  entire  side  of  the  involucnim  lining  tbe 
ravitv  (leaving  the  periosteiim),  tlie  whoIe  of 
the  other  side  or  \vail  bcing  retained,  whieh 
\vill  allovv  the  periostenm  and  soft  parts  to  fall 
in  and  obliterate  the  cavitj.  After  reraoviBs: 
the  dead  and  infeeted  portioiis  of  hme,  tliere 
uiay  he  a  mere  Bplint  of  sonnd  botie  left  main- 
taining  continnity.  This  is  qnite  snfficient, 
as  it  \vill  thicken  and  gTow  rapidlv.  Avoid 
fractiiring  the  invohieruiii,  whieh  reniains,  for 
npon  this  the  continiiitv  depends,  The  cmtv 
bcMijg  ohlitcrated,  the  soft  pa  rt  a  are  broiiglit 
together    and    healing   hy    first    intention  is 

Bought    If  one  believes  that  the  tissnes  have  been  made  aseptic  and  no  cavitiea^ 

are  left^  the  entire  wonnd  may  be  closed  withont  drainage.    If  any  cavities  re- 

main  tliev  shonld  be  drained  or  else  filled  with  Mosetig-iloorhoFs  iodoforai  and 

wax   ping.      If  one   is   in 

donbt    about    the    asepsia, 

as  will  cK^ciir  probably  in 

most    of    the    caaes,    the 

wovmd  niay  be  packed  and 

ifj  after  a   few  davs^  the 

wonnd  does  not  auppiirate, 

then   it  may  be  sutured. 

After    dressings    are    ap- 

plied,  the  limb  is  fixed  in 

a  splint. 

Methods  of  Oblitek- 

ATiNG    A     Bone     Cavitv 

After  Sequestrotomy 

(MODIFIED     F  !£  O  M      BlN- 

N I  e  )  .^1 .      Momluj-MooT' 

hofs  I  od  o  form  and    Wax 

Plug, — The  following  pre- 

scription    is   prcpared   be- 

forehand:      lodofonn    60 

parts;      apennaceti     40 

parts;    oil    of  seaame   40 

parts.    Tleat  slowly  to  100"  (\     When  the  masa  cools,  it  fonns  a  soft  solid  a* 

the  hody  temperature.    Immediateij  before  use,  heat  the  iodoform  mixture  in 


Fig.  26.^ — Seque«trotomy  (Binniji)  (4).  T  is  the  iavolucrum 
and  S  the  s<?queetnitii.  The  booe  ia  dividod  at  A  and  B  &nd 
aJl  the  »haded  area  reinoved. 
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a  water  bath  to  (iO  (\  (o  reiider  it  lliiitl  Pimr  tliis  fluid  udu  tlie  bone  eavity 
slowly  so  as  to  avoid  the  formation  of  air  bubbles.  Fil)  tlie  bone  cavitj  coni- 
pletelv  and  alknv  tLe  flnid  to  soHdifjj  following  wliich  close  the  periostenm  and 
soft  parts  witli  internipted  sotures,  which  will  aIlow  drainage  to  take  plaee. 
Bone  will  eventnallv  penetrate  and  repbiee  the  iodofonn  plug, 

2.  Neuhers  Iodofonn  Starch. — Mix  10  ^Tains  of  wheat  starch  with  the 
smallest  possible  anionnt  of  water  in  an  open  f^Ia.ss  vessel,  ponr  intn  this,  con- 
stantlv  stirring  the  mixture,  200  grains  of  hoi]ing  2  por  cent.  \vatery  carbolic 
solution.  After  partial  cooling,  stir  in  10  graina  of  powdered  iodoform.  Pour 
in  to  a  sterile  glass  flaak.  This  inixtnre  mav  be  kcpt  for  weeka  in  a  dark  room 
It  is  used  in  the  aame  nianner  as  Mosctig'Mo^^■hof  a  iodoform  wax. 


d 


t 


Bismuth   Cttrbonate 30,0  grams 

W]iite  Wax 5.0      " 

Soft  Paraffin 5.0      " 

Vaselin    60.0      " 


< 


Mix  while  boiling,  and  avoid  any  spilling  of  water  into  tho  paste.     It  is 
used  the  same  as  the  preeedi ng. 

4.   Schcde's  Asepiic  Blood  Clot, — This  has  been  a1ready  mentioned.     The 


Fta.  27.— ^SfiguEHTBOTuMT  (BiNiViE)  (5).     A  wedKc-Bhapcd  piccr*  of  l>otK*  (avoiding  tlic  periositcum)  is 
removed,  allowitig  the  mobilbecl  wali  to  fiUl  in  and  oblitemte  Ihe  cuvity. 

pcriosteum,  soft  parts,  and  skin  are  united  by  internipted  stitures,  in  layer3, 
elastic  constrictor  is  removed  and  enongb  bleeding  takes  plače  to  fill  the  cavity 
\rith  blood.  Exccss  of  blood  is  carricd  tbrongh  tbe  spaces  between  the  inter- 
nipted sntiires  into  the  dressings.  On  tlu?  appoanmee  of  sigiis  of  deconiposition 
in  the  wound,  wbicb  is  more  tban  likelv  to  happen^  the  wound  must  be  opened, 
Ihe  clot  evacnnted  and  dni  i  nage  p  rovi  ded. 

5.  8  €7171  s  Decalcijled  Bone  (*hips. — The  bone  is  en  t  into  small  pieces,  de- 
ealcified  and  preserved  in  absolnte  alcohol  nntil  just  before  nse,  when  it  is  im- 
niersed  for  some  minutes  in  sterile  salt  solntion.  necalcified  cancellous  bone  is 
better  tban  tbe  corapact  tissne,  when  it  ean  be  obtained,  as  it  forms  a  better 
flUpporting  medinm.  Tbe  sniall  fragments  are  packed  closely  togetber  up  to 
the  level  of  the  periostenm,  wbicb  is  siitnred  over  them.  The  tourniquet  is 
looseued  and  the  cavity  fills  op  \vith  blood.    Tbis  method  is  only  effectnal  in  an 
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aaeptic  \vound  and  sboiild  not  be  trled  in  iiii  iiifneted  one*    intimately  the 
ca%^ity  becomes  filled  with  jonng  tissue,  wliieh  graduallj  organizes  into  tibroui 
ti  s  sne. 

6.  The  €aviiy  remaining  afler  removal  of  ihe  sequestrum  h<is  tvalh  tchirh 
preveni  obliteration  hij  ihe  fallint/  in  of  ihe  overhfing  soji  paris^  \Vith  the 
chiael  cut  through  the  bone  at  tlie  base  of  one  of  the  wal]9  for  tlie  whoIe  lengtli 
of  the  cavitv,  bnt  carefullv  avoid  eiUtini,'  thrnui^h  tbc  pcriostenm,  Remove  a 
wedge-shaped  pieee  of  bone  (Fig.  27,  A  B  C  D)  al<mg  this  line  of  scctiou,  \v\\iAi 
will  pennit  the  mobilized  wall  to  fall  in  and  oblitcrate  the  eavity* 

7.  OsieopldsHc  Meihod  of  Schulien  (\4r), — The  antcrior  wall  of  the  b)ue 

ca  vi  t  J  18  removed^  s^qiiešf 
tra  extracted,  and  tliecav- 
it  v  disinfected.  This  iu 
packed  \\dth  sterile  pL\m 
for  ahoiit  3  week8,  iintil  it 
is  covered  with  healtliv 
grannlatiou  tissiie.  Mer 
being  packed  witb  gauze, 
tbe  woiind  sbould  be  part- 
ij closed  with  siitiires  to 
prevent  too  mnch  retnic 
tioii  of  tbe  soft  parts. 
Divide  tbe  lateral  boiiv 
\vall9  of  tbe  cavitv  trans- 
verselv  at  botb  its  extrem- 
itieg  and  alšo  at  its  mirldle 
\vtth  a  cbiseL  Introduoe 
a  chisel  into  tbe  bone  cav* 
itv  throngb  tbe  anterior 
opening  and  reraove  a  tri- 
angniar  piece  of  bone  on 
eacb  side  (Fig.  28,  B  E  D  F  and  TI  I  K)  of  the  base,  at  tbe  jnnction  of  t 
biteral  walls  vvitb  the  base,  Be  earefiil  to  leave  the  periosteuni  intact.  Sli 
tbe  biteral  waUs  A  aml  B  together  in  front  of  the  ba«e  (\  nnd  fix  them  to  eacb' 
other  with  periosteal  chromic  gut  Butures.  Close  the  wound  in  the  soft  parti?, 
dress,  and  applv  a  splint. 

8.  Netibers  Meihod  of  I nvaf/inuiion* — Ali  dead  bone  bas  been  reraoved^  tbe 
cavity  disinfected  and  aH  sclerosed  connective  tissiie  dissected  away*  With  the 
chisel  remove  most  of  tbe  lateral  walls  of  the  bone  cavitj,  but  preserve  the 
periosteiim.  Invaginate  the  o  ver  ly  ing  soft  parts  and  fix  tbem  in  position  bv 
sutiirOj  pegs,  nails,  or  strapping. 

9.  Af  SchuUens  Procedure  for  Ohliieraiion  of  Cariiies  in  Lower  End  of 
FemuT.—ThiB  conld  be  as  well  applied  to  eavities  in  otber  bone«  wben  neeed-. 
8ary.     Two  or  3  vreeks  after  the  operation  for  seqiiestrotomy  bas  been  dom 


Fig.  28. — OaTBOPi*A«Trc  Miithod  or  8cKut.fKN  for  Obliterat- 
INO  A  Bone  Cavitt  af*tkr  S»QUEllTROTo^fV.  Thv  trian«]o3 
of  bone  E  D  F  and  H  I  K  are  reniove<J  uiid  Ihc  lateml  wiilia  A 
and  B  tLrc  pushod  ia  in  front  of  C, 


I 


i 


DISEASES    OF   BONES 


457 


the  cavitv  is  scrapcd  free  of  ali  ^raniilution  tissiie  and  tlioroughlv  disinfected. 

At  the  upper  and  lower  eink  of  the  priniarv  loDgitiidiiial  ineision  add  two 

transverse  incisions,  hoth  iii  the  same  direction,  which  go  throiigh  the  skin  alone. 

Reflect  the   skin   and   ox- 

pose    the    d  e  e  p    fascia. 

Make  the  tiap  ABC  es 

fihowii    in    Figure    29,    1^ 

oonsisting  of  deep  fascia, 

muscle,    and    periosteum, 

with     its    pedicle     above. 

The  flap  is  made  on  the 

si  de   of   the   cavity   and 

must  he  loBg  enoiigh  and 

so  l4X*at.ed  as  to  fall  easilr 

into  the  i>one  cavitj  after 

beiDg  mobilized  (Fig,  29, 

3).    In  mohilizing  the  flap 

it   is    advisable  to   nse   a 

chisel  80  that  a  thin  shell 

or  fragmenta  of  bone  shall 

remain    attached    to    the 

periosteiira.     If  the  shapo 

of  the  upper  end  of  the 

bone   C  a  v  i  t  v    interferes 

with  the  pedicle  of  the  flap 

where  it  is  implanted  into 

the  cavitv,  trira  the  bone 

Vrith   the   chisel   as   much 

Q8  18  necessarv.     Fill  the 

ciavitj  with  the  mobilized 

flap  and  fix  it  with  cat^iit 

sutures  (Fig.  29,  3).     Do 

not  drain.     Apply  a  splint 

after    elosjnt;    the    t=w>ft 

part«.     ^^Pply  dres^ings  so 

looae  as  not  to  eanse  any 

pressnre.  When  tlie  bone  cavitv  ia  very  deep,  two  nniscle  and  perioateal  flaps 
may  be  used  one  above  the  other  (Fig.  ;Jt}).  one  Hap  comiiig  frum  each  side. 
When  the  bone  cavity  is  verv  long,  two  thip^  niav  be  used  (Fig.  31  )j  one  eoming 
from  ubove  on  one  side  and  tlie  other  froni  below  on  the  opposite  side, 

10.  Treafment  of  Large  Dffeds  in  JMhta:  Vori  Eisehbergs  Mrthod  (Figs. 
32,  33). — ^Von  Eiselsberg  adaptfd  tlie  Ivrniig-irnller  nietliod  of  closing  cranial 
defects  to  the  treatmeut  of  large  dcfec_^ts  in  the  tihia.  While  the  method  wa9  de- 
vi»ed  to  repair  the  damage  done  bv  the  removal  of  a  sarcoraaj  it  may  be  em- 

30  A 


3  4 

Ft«»  2fl. — Flap  Method  of  Obliteratino  ČAViTiisa  op  Af 
ScHULTfciv,  A  li  C,  flup  iif  de€*p  fae^ia,  musclo  and  pcrioa- 
tcutii.  '2Sy,  2,  flup  A  B  n  tifted  up,  29,  a,  flap  ABC  aiUug 
the  i'avi(.y. 
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Fio.  30. — ^Two  MuBCLE  and  Pebiosteal  Flaps  a  and  B 
One  coming  from  each  side,  one  above  the  other;  one 
flap  superimposed  on  the  other  obliteratins  the  cavity. 


ployed  to  rectify  defects  from  other  causes,  such  as  total  necrosis  of  a  long  seg- 
ment of  the  tibia.     Apply  an  elastie  constrictor.     Clean  and  vivify  the  defect, 

particularly  the  ends  of  the  stnmps  of  bone.    If  very  little  of  the  lower  end  of 

the  tibia  remains  it  niay  be 
I  removed  and  a  portion  of  the 

astragalus  vivified  for  the  re- 
ception  of  the  flap.  Divide 
the  skin  so  as  to  make  the 
flap  A  B  C  as  shown  in  Fig. 
32,  and  carry  the  incision 
through  the  periosteum.  Lift 
the  edges  of  the  periosteum 
from  the  bone  beneath  for 
about  %  in.  With  a  chisel 
cut  into  the  medullary  cavitj 
through  the  whoIe  thickness 
of  the  cortical  bone  along  the 
dotted  line  shown  in  Fig.  32. 
Do   not    separate    the   over- 

lying  soft  parts  from  the  segment  of  bone.     Lift  this  segment  up.     This  gives 

a  flap  consisting  of  skin,  periosteum  and  cortical  bone  provided  with  the  ped- 

icle  at  A.    Twist  the  flap  into  position  to  fill  the  tibial  defect  (Fig.  33)  and 

suture  it  in  plače.     Do  not 

apply   too   much   torsion   to 

the  pedicle  nor  have  any  de- 

gree  of  pressure  on  the  ped- 
icle or  flap.   Close  the  wound 

left  in  the  upper  part  of  the 

leg  by  underraining  the  skin 

edges  and  sliding  them  over 

the  osseous  wound.     If  com- 

plete  closure  is  not  possible, 

apply  Thiersch's  skin  grafts 

either  at  once  or  subsequent- 

ly.     Apply  dressings  and  a 

splint. 

IIuntington's    Operation. 

— This    procedure    was    de- 

vised  to  supplv  an  exten8ive 

loss  of  the  whole  thickness  of 

tlie   til)ia    bv   mak  ing  use   of 

asoptic.      For    a    description 

500. 

11.  Free  bone  grafts  may  be  used  very  successfullv  to  fill  up  cavities  in  bon*'^=^ 


Fio.  31. — Two  Flaps  A  and  B  Fashigned  Socilar  to  Tho^^^ 
IN  Figure  30.     One  coming  from  above  on  one  side  and  tl^  -^ 
other  from  beIow  on  the  opposite  side.      Flaps  A  and 
mobiliaed  and  reflectcd  obliteratin«  the  cavity. 


the  fibula.      The   field 
of    this    operation, 


see 


of  operation   must  ItJ 
Bone    Grafting,    pag^S 
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The  grafts  must  have  periosteum  on 
at  least  one  side^  and  the  cavity 
must  be  aseptic  (for  methods,  see 
Bone  Grafting):  When  the  whole 
thickness  of  the  shaft  of  a  bone  has 
been  removed,  it  is  replaced,  as  a 
rule,  by  new  bone  from  the  sur- 
rounding  periosteum.  If  both  bone 
and  periosteum  be  removed  for  any 
considerable  distance  between  the  ends 
of  the  bone,  including  its  whole  thick- 
ness, there  will  not  be  sufficient  forma- 
tion  of  new  bone  to  bridge  the  defect. 
Hence  the  value  of  preserving  the 
periosteum.  If  but  a  portion  of  the 
shaft  be  removed,  then  new  bone  is 
formed  from  both  the  old  living  bone 
and  the  periosteum.  If  the  whole  shaft 
be  gone  but  the  periosteum  preserved, 
the  growth  of  new  bone  is  8low  and 
may  take  a  year  for  its  completion. 
Therefore,  as  long  as  radiograms  show 
that  new  bone  is  actually  being  formed, 
there  is  no  need  of  interference.  If  the  growth  stop,  before 
complete  repair  of  the  shaft,  the  gap  may  be  bridged  by 
grafting  in  a  piece  of  bone  taken  from  the  same  patient. 


Fia.     32.  — VoN     Ei- 

8BL8BBBO*B  MbTHOD 

OF     Tbbatment     of 
Labob    Dbfbctb    zn 

TiBIA. 


Fig.  33.--V0N  Ei- 

8EL8BERO'8     MeTH- 
OD   COMPLETED. 


TUBEBCUIiOSIS    OF    BONE 


It  is  not  neeessary  to  deseribe  the  treatment  of  tuberculous  deposits,  tubercu- 
lous  osteomyelitis,  and  tuberculous  periostitis  separately.  It  will  sufBce  to  take 
up  the  three  clinical  divisions : 

1.  Tuberculous  disease  of  bone  without  abscess. 

2.  Tuberculous  disease  of  bone  with  unopened  cold  abscess. 

3.  Tuberculous  disease  of  bone  with  septic  sinuses. 

1.  Tnberculons  Disease  of  Bone  withont  Abscess. — The  greatest  difBculty 
is  in  the  diagnosis.  Radiography  is  often  of  great  vahie.  In  certain  cases,  such 
as  dactvlitis,  there  need  be  but  Httle  difficultv,  since  the  onlv  other  possibility 
is  8yphilitic  disease.  The  bone  enlarges  with  but  little  pain.  Tumors  of  bone 
must  be  excluded. 

Palliative  measures,  aa  for  tubcrculosis  in  general,  should  be  early  and  care- 
fully  instituted  and  will  do  iinmense  good.  In  tuberculous  dactvlitis  many 
cases  recover  under  palliative  means  without  operation,  if  no  abscess  has  formed. 
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BADICAL  MEASURE8. — If  tlie  tubcrculoiis  Jeposit  be  in  the  articular  end 
of  the  bone,  It  has  a  grcat  tendency  to  open  into  the  joint,  thus  infecting  it 
To  auticipate  and  preveut  tbis  sboubl  be  our  aim,  hence  a  raclio^nram  should  be 
takeu,  \vbieli  wi!l  decide  ii8  to  wbether  aiich  a  deposit  be  present  or  not,     If 
prescnt,  it  shoiiltl  be  opened  a  t  oiice.     If  thcre  is  a  tendcr  epot,  it  should  be  cut 
dowii  upon,  becaiise  at  that  point  the  deposit  will  be  nearest  the  skin.     The 
ineiaion  should  be  so  plaiiued  a^  not  to  open  the  joint  and  to  expose  the  bone 
vvbere  the  thiekeiiing  la  most  niarked.     The  perioatenni  is  inciaed  and  peeleil 
back.     The  surface  of  the  bone  h  reinoved.     Tf  a  casoons  deposit  be  preaent, 
iindnlv  i^oft  b<ine  h  soon  eiieountered;  if  tbero  Ijc  n  sctinestnnn,  the  lnMie  will 
be  externallj  dense.     In  the  čase  of  a  soft  deposit  ali  tJie  tiibercnlous  material 
sbonid  be  reraoved  nntil  a  cavitv  with  fairlv  firm  wall9  ig  left,  and  then  a  thin 
laver  of  thia  denser  bone  shotild  be  removed.     Mieroseopic  exainioation  shows 
that  tbe  diseaae  seldom  extend«  more  than  y^  in.  into  the  bone  bevond  the  soft 
deposit     If  there  he  a  se<|iiestrnni,  it  niiist  be  removcd.     Seque9tra  are  verj 
(j]ow  in  Mrparating,  hence  cannot  be  lifted  ont  as  those  dne  to  acnte  osteomvelitis, 
but  muBt  be  torn  ont  with  foreeps,     The  \vu\h  of  tbe  cavitv  miist  then  be  re- 
moved  in  a  thin  laver,     If  the  whole  of  the  tubercnloiis  material  has  been  re- 
raoved, the  woimd  mav  be  closed  without  drainage.    If  there  be  doubt  about  the 
removal  of  ali  the  tnbercnlons  material,  the  eavitv  shonld  be  swabbed  out  with 
pure  carbolic  acid  and  alcohol,  followed  by  tinctnre  of  iodin,  and  then  packed« 
This  packing  is  continued  imtil  the  cavitv  completelj  fills  up  with  granulationB. 

In  tuberculosis  of  the  small  bones,  aa  thoae  of  the  tarsns,  it  is  often  best  to 
escise  the  entire  bone  in  tbe  earlv  stage  without  attempting  merelj  to  remove 
the  deposit,  The  remova!  of  one  of  the  cnneifornis,  for  instance,  does  not  in  any 
way  cripple  the  patient  and  gives  an  excellent  result,  besidea  cutting  short  the 
disease  and  preventin^  its  t^ipretid  to  the  joints. 

2.  Tubercalosis  of  Bone  with  tTnopened  Cold  Abscesa. — Cold  abseesses  mav 
originate  either  from  tnberculons  peri  osti  tis  or  from  the  interior  of  the  bone. 
When  possible,  the  abscess  shonld  be  excise<l,  together  witb  the  periosteiim  and 
the  bone,  as  if  it  werc  a  cvst,  A  good  example  is  tnl>ercnlosis  of  a  rib.  A  free 
incision  is  made  over  the  abscess  in  the  line  of  tbe  rib  and  the  soft  parts  sepa- 
ratcd  from  the  abscess  wal!,  whieh  is  then  we]l  defined.  The  rib  is  exposod 
bejond  the  limits  of  the  abscess  and  cnt  across  by  pliers  on  eaeh  side,  so  that 
the  absecss  and  bone  aro  removed  in  one  mass.  Tnbercnloiis  material  will 
usuallj  be  fonnd  behind  the  rib,  Iving  on  the  postcritn*  periosteum.  Tbis  should 
be  jscraped  and  disinfepted  witliont  injnrv  to  tbe  plenriu  Thr  \vi)nnd  mav  fre- 
quently  be  sewn  np  withont  drainage,  \Vhen  this  treatraent  can  be  adopted  in 
other  bones  it  sbonid  be  used.  In  tubt*rcuIou8  dactvHtia  with  abscess  similar 
treatmcnt  sbonid  !>e  given.  Do  not  ampntate.  After  removal  of  the  diseased 
bone,  wben  tbe  woinid  lias  completelv  licalod,  the  defect  in  the  bone  can  be  made 
up  bv  the  insertion  of  a  bone  graft. 

When  tbe  abscess  is  very  large  and  cannot  be  dissected  ont,  it  should  be 
freelj  opened,  its  wans  removed,  and  the  diseased  bone  esposed  and  extirpated. 


I 


Lfter  this  the  woiin<1  can  usnullv  he  eonipletelv  closed*  In  cold  absceases  of 
|e€p-seated  bones,  siieh  as  tlw  spine  ar  pelv!^,  tiie  abscess  shoiild  be  aspirated 
(not  op€Ded)  and  injocted  with  iodoform  and  glvceriii  einulsiou, 

3.  Tuberculosis  of  Bone  with  Septic  Siniises.— The  skin  sbonid  be  earefiilly 
[disinfeeted  and  the  ^ratmUitidii^  al  tbe  i>ritices  *if  tbe  sinnses  sbuiild  be  seraped 
away.  Tbe  skin  abint  the  sinnses  sliould  be  eoatcd  witli  vaselin  and  a  small 
pnize  sponge  wet  \vith  pure  earbolie  acid  inscrted  into  the  sinus,  This  sbould  be 
left  in  aitu  and  a  jirobe  pas^ed  bv  it  into  tlie  lM)tt*)m  *4  the  sinns.  Two  eireiim- 
seribing  incisions  shonld  be  nmde  abinit  the  .sinus  and  tbe  tissnes  divided  in  the 
dircction  indicated  by  the  probe,  the  sinus  beiiig  ineliideil  iu  the  dissection. 
The  healtliv  bone  on  aH  sides  of  the  sinus  slioub]  be  expoaed  and  ehiseled  through 
90  tbat  aH  the  diseased  tissnes  are  renioved  in  one  picee. 

Manv  cases  of  septic  sinuaes  are  not  sni  table  for  this  thorough  treatraent, 
and  sueh  c^ses  must  be  treated  by  loeal  appHeations.  The  beat  ia  apparently  the 
injection  of  Beek'3  bismntb  paste. 


ACJTINOMTCOSIS 

Tliis  disease  is  due  to  a  fnngiis  caHed  the  actinomyc€8,  which  is  common  in 
cattle.  It  niay  affect  either  tbe  soft  tissues  or  the  bones,  and  it  has  three  main 
seats,  the  mouth  and  its  neigbborhood,  partieular]y  the  ja\vs,  the  respiratorj 
and  the  abdominal  organs.  Tbe  bone  most  frei|nently  attaeked  is  the  Iower  jaw* 
The  disease  usuaHv  begins  aa  a  hard  tumor  about  the  anglo,  gradnaHv  increas- 
iiig  in  size  unti!  suppnration  oeeurB  and  an  abscess  fonns  and  bursts,  either 
extemally  or  internaHy»  into  the  nionth.  Tbt*  bone  beeonies  progressivelv  de- 
atroyed  and  nninerons  siniises  form,  the  discharge  eontaining  yoHow  granules. 
The  disease  when  onee  eHtablisbed  in  tlie  bone  nuiv  lead  to  nu^tastatie  deposits 
in  the  glands  or  in  other  bones,  Tliere  is  usuaHv  no  fever  attending  the  disease, 
which  varies  verv  much  in  its  virulencc,  some  cases  being  quite  mild,  while 
otbers  are  almost  bevoncl  successful  treatment, 

Treatmenti-^As  soon  as  the  di.sease  bet^onies  evident»  the  affceted  area  of 
lK>ne  should  be  cut  down  upon  and,  if  only  a  sinaH  portion  be  diseased^  this 
abould  be  eompletelv  cKci^ed.  If  it  lie  too  extensive  for  this,  the  svvelling  tnust 
be  thorough  Iv  opened  and  seraped  away  so  as  to  rernove  as  nnieh  of  tbe  disca^^e 
as  possible.  This  is  to  be  foIli>wt+<l  bv  tbe  appHeation  of  pure  carboHc  acid  fol- 
]owed  by  alcohob  Potasaium  iodid  in  large  doses  should  be  adniinistered.  Very 
flatisfaetorj  results  are  obtained  in  this  way. 


TUBERCUI.OSIS   OF   THE   SACmO-IUAO  flYNCfHONDROSlB 


Tliis  disease  niay  be  priiuarv  mf  it  niav  be  seefunbirv  to  disease  of  the  lower 
lunibar  vertebne  or  cond>ined  with  hnnljfisacral  disease.     \Vhen  it  bcgins  pri- 
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Fio.  34. — ExposuRB  OF  Sacbo-hiao 
JoiNT.  A  portion  of  the  ilium  must 
be  removed,  A  B. 


marily  in  connection  with  the  joint  it  generally  takes  the  form  of  a  deposit  in 

the  saenim  or  ilium,  n8iially  in  the  f ormer ;  as  these  deposits  enlarge  they  invade 

the  artieulation.    The  interosseous  ligament  is  U8ually  only  partially  destrojed. 

Treat&ient. — The  first  essential  is  rest  in 
the  recumbent  position  between  sand-bags, 
or,  better,  in  some  arrangement  like  Phelp'9 
box.  No  satisfactory  apparatus  has  been 
constructed  to  allow  the  patient  to  get  about. 
OPERATIVE  TBEATMENT. — P  i  c  q  U  e '  9 
method  (13)  is  as  follow8:  A  long  curved 
incision  is  made  posteriorly,  with  the  con- 
vexity  running  along  the  middle  of  the  sa- 
erum,  going  well  above  the  erest  of  the  ilium 
and  downward  over  the  saerosciatic  notch. 

The  flap  of  skin  and  f ascia  and  the  glutei  muscles  are  tumed  outward.    With  a 

periosteal  elevator  reflect  the  periosteum  (which  is  stili  attached  to  the  soft 

parts)  from  the  ilium  outward.    To  reach  the  sacro-iliac  joint  a  portion  of  the 

ilium  must  be  removed  (Fig. 

34,  A  B).     The  incision  of 

the  segment  of  bone  may  be 

partial  or  complete. 

For     complete    excision, 

with  an  osteotome  divide  the 

iliac    bone    vertically    from 

the  erest  down  to  the  outer 

and    upper    corner    of    the 

great  sciatic  notch  (Fig.  35, 

B). 

For  partial  excision  make 
the  vertical  incision  shorter 
and  supplement  it  by  a  trans- 
verse  one  (Fig.  35,  A),  in 
such  a  fashion  as  to  leave  the 
sciatic  notch  intact. 

Ilaving  d  i  v  i  d  e  d  the 
ilium,  pry  up  the  fragment 
of  bone  with  an  elevator,  di- 
vide its  ligamentous  attach- 
ments  and  remove  it.  This 
excises  the  iliac  portion  of 
the  sacro-iliac  joint  and  freely  exposes  the  articular  and  adjacent  portions  of 
the  sacrum.  With  scoop,  rongeur  forceps,  and  chisel  remove  ali  disease  from 
the  sacrum.  When  the  sacral  foramina  are  involved,  expose  and  isolate  care- 
fully  the  nerve  trunks  so  that  they  be  not  injured,  then  exeise  as  much  bone  as 


Fio.  35. — Excision  of  the  Ilium.  A,  partial  ezciaion  of  seg- 
ment of  ilium;  B,  complete  erciaion  down  to  the  outer 
and  upper  corner  of  the  great  sciatic  notch. 
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nocessarj,  wliieh  will  varv  \vith  thc  extent  of  the  discase*     In  one  čase,  Pi<?qiie 

writcs,  the  wotmd  will  have  a  bony  floor  formed  by  the  anterior  portion  of  the 

wmg  of  the  sacriinij  imited  to  the  ilium  by  tke  anterior  saero-iliac  ligament ;  in 

another  čase  the  woiind  will  peiietrate  tho  pelvis,  expo9ing  thc  sarral  iierve 

triiiiks,  the  iliae  vessels,  and  thc  nreter.    Thns  tlie  reseetion  of  the  sacriiin,  like 

that  of  the  ilium,  wil!  be  partial  or  complete.     Picque  sutiires  part  of  the 

^'oiind  aiKl  pjK^ks  the  remainder  \vith  gauza     He  savs  that  frequent  enretings 

Vfi]]  be  iiecessarv.     It  appeara  to  me  that  pack  ing  ahonld  he  used  only  in  cases 

aecondarilv  infected,    Where  packings  are  used,  the  siib8equent  sinus  shoiild  bc 

injected  with  Ileek's  paste.     When  there  is  no  seeondarv  infeotion  the  \vonnd 

ghonld  be  closerl  withoiit  drainage,  the  cavitv  being  first  filled  with  Mosetig'3 

iodoform  wax  plug. 


ETFBILma   OSTEOMVKUTIS   ANB    PEBIOSTITIS 

The  lesions  produced  by  svphilis  of  the  bones  are  often  ao  characteristic  as 
to  he  n^*ognizable  at  a  glaiice.  In  otber  eases  thev  are  not  so  easv  to  diagnose. 
Svphilis  mav  affeet  the  central  marrovv^  the  niarrow  of  the  cortex,  or  the  perios- 
teum.    Sometimes  ali  three  suifer. 

Karlv  in  thc  disease  there  are  bone  pains  whieh  are  probahlv  <hie  to  con- 

l^iestion.     Under  treatuient  thcse  mon  disapjiear  and  leave  no  traee.     Froni  the 

8ixth  month  onward  a  dehnite  svphilitic  periostitis  oeciirs  which  niay  lead  to 

the  forniation  of  bonv  uodes.     This  happens  most  frequently  in  the  frontal 

lK>ne,  ribs,  stenvnm,  tibia^  and  claviele,     Tbe  periosteiim  is  thiekened,  and  be- 

iieatb  it  there  is  aii  elFuHion  of  gelatinous  nuitorial,  in  whieh  tjsHififation  mav 

take  plače,  fomiing  a  svphilitic?  node*    Prompt  treatnient  will  dispel  this  perios- 

teal  thiekening,  hut  not  the  bonv  nodes.     In  tbe  tertiarv  stage  gummata  mav 

occur  suhp€riosteally  or  in  the  medu  11  a »  and  tliere  may  be  either  a  circumserilx3d 

gummatous  masa  or  a  diffuse  inttltration  of  the  whole  bone.    The  circnrasfrribed 

guminata  are  most  freqnent  on  tlie  skull,  %vhere  thev  mav  begin  eitlier  under  tlie 

perioBteum  nr  in  the  diplot"%  aiso  in  the  vomcr,  nasal  bnnes,  pahite,  claviele,  tibia, 

and  the  epiphvseal  ends  of  otber  bones.    The  giimniatoiis  material  extends  from 

the  deeper  Uiyer  of  the  periogteum  into  and  along  the  llaversian  eauals,  and 

produces  a  rarefving  osteitis  in  its  neigbhorhood.     Bevond  this  area  condensa- 

tion  of  the  bone  ocen  rs  so  that  the  bone  presen  ts  an  eroded  and  wnrm'eaten  snr- 

face,  dne  to  the  great  size  of  the  Ilaversian  canals,  witb  very  dense  bone  around, 

This  eondition  is  called  svphilitic  earies  and  great  destrnction  of  bone  niav 

resiilt  from  it,     Svphilitic  stKjnestra  may  be  formed.     When  gnnnnata  occur  in 

superficial  bones  they  spread  into  the  soft  tissues  and  involve  the  ekin,  whieli 

gives  way,  forming  a  svphilitic  nleer,  ut  the  hottom  of  which  there  is  bare  bone, 

8oft  on  the  surface,  bnt  verv  deuse  beneath.  so  that  a  probe  cannot  bc  pushed 

into  it  for  anv  distance,     Wli;it  gives  ti*  svpliilitic  disease  of  the  shafts  its  pecu- 

liar,  almost  diagnostie,  appt^arance  is  the  tbi(*keiiing  of  the  periostenm,  a  pro- 

duetion  of  ne\vbone,  sometimes  spindle-shaped  and  sometimes  more  diffusc,  and 
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extending  for  a  considerable  distance.  Especiallv  in  congenital  sjphilis,  tho 
tibisB  become  much  thickened  and  ciirved  anteriorly,  taking  on  a  peculiar  ^^sabre 
shape."  Congenital  syphilis  is  also  responsible  for  the  fairly  frequent  disease 
of  the  metacarpals  and  phalanges,  and  a  condition  results  which  is  with  difBculty 
distingiiished  from  tuberculons  dactjlitis.  Secondary  infection  and  sinus  for 
mation  are  fairly  freqnent  in  syphilitic  dactylitis,  and  a  portion  of  the  end  of 
one  or  more  of  the  finger  bones  may  be  de8troyed.  The  Wassermann  reaction 
will  U8ually  be  present. 

Treatment. — Tertiary  bone  syphili8  is  very  rebellions  to  intemal  antisvphi- 
litic  remedies  alone,  particular]y  when  there  is  an  externa]  ulcer.  Surgical  inter- 
vention  niay  materially  shorten  the  course  of  the  čase,  although  our  main  reh- 
anee  must  be  in  mereury,  salvarsan,  and  the  iodids.  If  improvements  under 
these  dnigs  be  not  prompt,  an  operation  shoiild  be  done,  which  consists  in  open- 
ing  up  the  affected  area,  seraping  away  the  diseased  tissue,  chiseling  away  some 
of  the  dense  bone,  and  reraoving  any  sequestruni.  The  cavity  is  disinfected 
and  packed  and  allowed  to  hcal  from  the  bottonu 

OONOCOCCIC   INTLAMMATION  OF  BONE 

Gonococcic  osteomyelitis  is  rare,  although  not  unknown.  Gonorrheal  perios- 
titis  is  fairly  frequent  in  certain  localities,  e8pecially  under  the  calcaneus,  in 
which  situation  spurs  result  from  the  inflammation.  These  bony  spurs  should 
be  chiseled  away.  A  peculiar  condition  of  sensitive  feet,  found  occasionally  in 
patients  with  chronic  gonorrhea,  is  probab]y  due  to  a  mild  degree  of  periostitis. 
The  patients  walk  as  if  they  were  treading  on  eggs.  The  affection  yield8  to 
strapping  and  to  treatment  of  the  urethra. 

TYPHOn>  OSTEOMTEIJTIS  AND  PERIOSTITIS 

Typhoid  osteomvelitis  and  periostitis  are  fairly  frequent.     The  typhoid 
bacillus  alone  mav  be  the  causal  organ  i  sm  or  it  mav  be  complicated  by  ordinarv 
pus  cocci.     Abscess  formation  is  frequent  and  the  bone  is  killed  in  greater  or 
smaller  pieces.     Fistulae  remain  open  for  a  long  time.     Where  there  is  no 
complicating   secondarv   pus    infection    the    treatment   may   be   conservative- 
Vacciuation   mav  be   snfficient.      If  secondarv   infection   occur,    incision,   re- 
moval   of  infected   bone   and   sequestra,    disinfection   of   the  cavitv   followe<l 
by  packing  are  ali  in  order.     The  čase  should  be  treated  like  simple  osteo — 
myelitis. 

BHEUMATIC   PEBIOSTITIS   AND   OSTEITIS 

Rheiimatic  periostitis  and  osteitis  mav  occur  as  the  result  of  rheumatism-:=: 
and  are  probably  caused  by  the  same  organism  which  causes  the  joint  lesion.    ^^» 
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P^riostitis  may  be  proJuucd  with  a  eomletising  osteitis  beiioatli,  or  the  whole 

wiickness  of  the  bone  mav  be  iDvolvecL     Tlie  maiti  ditficiittv  is  in  making  a 

diugDOtiis  as  to  the  iiifeeting  urpujism.    In  mild  cases  the  linib  sliould  be  piit  en 

fliiplint  and  blisters  applied,    Siilievlate  of  soda  or  ii>did  of  potassinin  should  l>e 

adiaiuistered  internallj.    If  tlie  diaeiise  is  not  betten^d  by  this  treatnient  aiid  the 

pflin  is  severe,  the  best  plan  is  to  ent  down  and  remove  as  niiich  of  the  thiekened 

P^rinstenin  as  possible,  at  the  aame  tirne  (!liit*elint^  away  ali  or  a  part  of  the  thiek- 

^Ued  hinie;   in  these  eat^es  it  is  searcelv  neeesaarv  tet  open  up  the  niedullar^ 

f?^vity.     There  are  cases  of  so-ealled  ^'neiiralgic  osteitis"  in  whieb  the  pain  is 

^^tense.     This  is  prabablv  dne  to  prcssure  on  the  nerves  in  the  thiekened  bane 

^^''itli  a  resulting  neuritia,    Free  ehiselini^  a\vay  of  the  aiFected  portion  is  the  only 

^^eatment  tliat  affords  any  relief,    ilarked  iniprovement  ofteii  results. 


I 


OSTEITIS    BBFOEMANS 

(Paget^s  Diseoise) 

The  exact  pathological  process  at  the  bottom  of  this  discase,  as  well  as  the 
tiologv,  18  stili  a  inatter  of  debate*  Probablv  one  will  not  gn  far  wrong  in 
^onsidering  it  as  a  chronic  o.^teonivelitis  dne  to  some  obseure  infeetion.  In  the 
^arlv  stagea  there  is  a  ditliise  librons  osteomvelitia  with  the  fomiation  of 
Tiiiiltiple  small  eysts,  with  later  on  the  foniiatioii  of  new  bone  which  runs  dif- 
fuselv  through  tbe  affeeted  and  the  adjaeent  henlthv  portions.  The  bone  be- 
eomes  exceeiling!y  thiekened  and  asynimetrieal,  but  sinee  tbe  new  bone  tissue 
remains  unealciried,  its  elustieitT  perniits  cjf  great  deforniity  of  the  long  bones 
from  the  weight  of  the  bodv,  Fractiires,  wliich  are  so  freqnent  in  osteomalacia, 
do  not  (X'ei)r  in  J'aget's  flisease.  In  nsteonialacia  there  is  no  p  rod  neti  on  of  new 
bone  at  the  peripherv  as  in  Paget^s  disease,  The  disease  tisuallj  wcnrs  after 
the  age  of  45  and  preponderatea  in  the  male  sex.  Ely  gives  the  manifestationa 
of  the  disease  as  follow3 : 

"The  lega  and  thighs  are  bowed  outward,  the  foriner  almost  forward.  The  lower 
extreinities,  as  a  whole,  seeni  too  large  for  the  trunk.  The  spine  possesses  a  long  stiff 
anterior  cnrvature,  not  nnlike  that  of  an  ordinary  spinal  arthritis.  The  skuU  is  en- 
larged,  the  head  carried  forward,  and  the  hipa  widcnod,  Tho  bones  of  tbe  arni  and 
forearm  inay  l)e  aifoptefJ,  biit  not  bu  sevfTclj  imr  bo  furlj  as  are  the  boiirs  of  the  lowe? 
extreinity.  The  skull  oiid  the  tibijr  art^  nsiially  the  lirst  bones  to  show  the  morbid 
changea.  The  disense  ušiially  prof^rcsses  steadily,  the  nuiarles  beconie  weak  so  that 
walkiiig  18  difficult  and  the  patient  ultimately  dita  of  exhauation,  or  of  some  intercur* 
rent  disease,  or,  as  has  oceurred  in  a  eertain  proportion  of  caees,  of  mahgnant  bone 
tumors.** 

Treatment  is  palliative  and  nnsatisfactorv.  Antis\T>hilitie  dnigs  mav  be 
tried.  Braees  may  be  nsed  to  snpport  the  ln\\er  extremitiefl.  Ely  snggests 
earefnl  search  for  sorae  sourec  of  infeetion. 


I 
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FBAQIXITAS    OS8I17M  ■ 

Bone  fragility  occurs  in  a  mnuber  of  different  diseases,  particularl?  in  mi*  ■ 

ligiiant  gi"o\\1;li8j  senile  atropliv  of  bone,  ofiteomalacia,  and  tabea.     The  acKailld  I 

idiopathic  fragilitas  ossiuin  {osteopsaihyrosis  idiopaJhica)  ia  a  rare  eongenital  I 

condition  in  eariy  life  in  whieii  the  bones  are  imperfectlv  ossified.    They  are  so  1 

brittle  that  multiple  fraetiires  oeoiir,  particidarlv  of  tlie  long  bones.     In  mimv  1 

instanees  fractures  occiir  in  intra-uterine  life  and  are  oftcii  multiple.    A  similar  J 

oondition,  due  to  aimple  atrophv  of  tlie  bone,  occura  in  extrenie  old  age.  I 

Tlie  fractures  occur  froni  the  leaat  possible  force;  al  most  spontaneou§ly,  I 

If  a  joung  patient  should  eliance  to  reach  adult  life,  the  condition  disappearsLj  I 

the  fractures  heal,  often  with  vieioua  union,  and  the  patient  is  stunted.    Tbe  I 
only  known  treatment  is  to  proteet  the  child  from  injurj  so  as  to  preveiit  the 
oecurrenee  of  fractures.     A  AVassemiann  reaction  should  be  taken  to  rule  out 
eongenital  sjphilia. 

OSTBOMAUIOIA 

The  chief  manifestation  of  thia  disease  consista  in  softening  of  the  boncs, 
which  affecta  the  whole  skeleton  and  leads  to  excessive  defonnitj\    It  occnre  in 
adults,  particularl  v  iu  pregnant  women  and  those  in  whom  pregnane  ies  are  rapid 
and  rcpeated.     Women   are  afFected  ni  ne  times  more  frequent]y  tlian  men. 
Spontaneous  fractures  are  frequent,  and^  on  account  of  the  st>ftening,  the  boneis 
bend  in  a  most  extraordinary  nianner.    In  the  late  periods  of  the  disease  nothing 
bnt  the  periosteum  Timy  remain,  and  this  ia  filled  \vith  broken-do\vn  material. 
The  disease  is  8low  bnt  nsuallv  proves  fatal,  in  about  2  vears  after  its  eom- 
menceraent,  from  cachexia,  asphjxia,  or  some  acnte  puhnonarv  disease.     Treat- 
ment is  usnallv  wit}iont  avail     If  the  patient  is  pregnant,  al)§rtion  sbonld  be 
performed  and  fiiture  pregnancies  should  not  Ih?  pcrniitted.     Improvement  has 
been  recentlv  reported  from  the  use  of  tabloids  of  bone  marrow.     The  patient 
should  be  pnt  under  the  hest  hvgienic  conditions.     Preparations?  nf  phosphorus 
may  be  tried.     In  some  instanees  recovery  bas  followed  the  removal  of  the  tubes 
and  ovarics.     It  bas  now  been  sliown  qnite  detinitelv  that  it  is  not  the  removal 
of  the  ovaries,  but  the  effects  of  the  chlorofonu  anesthesia  which  brings  about 
the  cure.     These  patients  should  therefore  be  anesthetizcd  oncč  for  one-half  or 
three-cjuarters  of  an  hour  with  chloroform,  whieh  may  produce  a  cure  (Mayo). 

ACItOMEOAI.Y 

For  consideration  of  this  disease,  see  Surgery  of  the  Nervous  Svstem  (Sur- 
gery  of  the  Hypophysia), 

EICKETS— RACHITI8 


The  ehanges  in  the  bones  onlv  will  interest  us  lierc,  but  it  must  not  be  for- 
gotten  that  these  bone  ehanges  are  only  pa  rt  of  a  general  constitutional  disease« 
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Tiiev  manifest  themselves  as  Milargonii^iits  aboiit  tlip  epiplivseiil  liiios  and  as 
cim^atiires  of  the  bones,  prodiieiiif>;  defonaities.  Fractures  aha  maj  o€cun 
The  dcforaiities  prodiired  ^(^(lUlrin^  trcatuioiit  are  as  follows:  cuxa  vara,  coxa 
^alga,  ciirved  femnr,  ciirved  tibia,  geim  valgiira,  an<l  vanim  and  genu  recurva- 
tunu    For  the  operative  treatmeot  of  tliese  deformitieSj  see  Osteotomj. 

The  general  coiistitutional  treatnient  of  ricketa  is  all*important,  and  inay  be 
found  in  anv  good  text-l)Ook  on  pcdiatrics* 

The  main  surgieal  point  to  be  considered  in  rickets  is  the  treatinent  of  the 
deformities  of  the  limbs,  which  are  so  liable  to  oceur.  While  the  diaease  is 
progressing  the  ehild  shoiild  not  \valk  nor  run  abont,  but  shoiild  be  eoiifined  to 
a  mattresSj  the  object  beiiig  to  prevent  the  defonnities  from  taking  plače  in  the 
bwer  Umhs  and  pelvis.  The  child  should  be  takeu  out  into  the  sunshino  as  miieh 
as  possible*  When  the  defoniiitj  of  the  liinba  is  stili  slight  the  chanoes  are  good 
that  the  child  will  outgrow  it,  provided  standing  or  walking  can  he  prevented, 
Manipulatious  of  the  deformitj  shonld  be  practieed  in  siich  a  way  as  to  unbend 
the  curve,  and  it  is  snrprising  how  mueh  can  be  done  to  overcome  the  deformitv 
by  this  meaiis.  The  limb  should  be  grasped  at  the  extremitie9  of  the  eurve,  the 
thuinbs  applied  opposite  the  point  of  greatest  oon%x*xity,  and  the  bone  straight- 
ened  hy  steadj  and  gradual  pressure,  which  does  not  eause  the  child  pain.  In 
the  more  advaneed  easesj  vvhen  there  is  distinet  bending  of  the  bones,  whic'h  are 
stili  softj  braces  or  splints,  combined  with  maaeage,  electricitj,  and  manipuiative 
measuree  to  reduee  the  curve,  are  in  order,  For  the  leg  a  straight  internal 
splint  of  wood,  earefully  padded  opposite  the  tuberositv  of  the  tibia  and  the 
internal  malleolus^  extendiug  from  the  niiddlc  of  the  ftmiur  to  6  inchea  bevorid 
the  šole,  is  applied.  \\lien  the  splint  projects  less  than  this  bejond  the  šole  it  is 
possible  for  the  ehild  to  walk  on  the  points  of  the  toes,  which  should  not  be 
allowed.  This  splint  is  firmlv  fixed  ahove  and  below  with  straps  and  buckle^, 
and  a  broad  pieee  of  elastic  vvehbing  nuiv  lic  app!ie<l  opposite  the  point  of  great- 
csflt  convexity,  so  as  to  draw  the  limb  gently  laterallv  against  the  splint.  Rota- 
tion  may  lic  prevented  by  having  a  light  iron  bar  8crcwed  to  the  lovver  eiid  of  the 
splint  and  fastened  to  tl»e  heel  of  the  boot.  Čare  shouhl  be  taken  not  to  apply 
atiffieient  force  to  prodnee  ulceration  of  the  skin.  The  main  object  of  the  splint 
is  to  prevent  the  dcfoi-niitv  from  beeoming  ^orse,  since^  nnless  the  bones  are  so 
soft  that  thev  can  bc  straightcncd  hy  hand,  tlie  appHcation  of  splints  can  prodnee 
little  alteration. 

For  the  severe  defonnitic\%  when  solidification  has  taken  plače  (nsuallj  at 
abont  4  years  of  age),  nothing  bnt  opcration  can  be  considered.  Operation 
should  never  be  done,  however,  wliile  the  bones  are  stili  soft,  For  operative 
treatinent,  see  Osteotomy. 

SCtJBVT 

Scurvj  both  in  infants  and  in  adnlta  is  due  primarilj  to  a  lack  of  fresh  ani- 
mal  and  vegetable  food.  In  infants  it  mav  be  combined  with  rickets,  Whereas 
in  adults  spongy,  bleeding  gimis  are  the  most  frequent  signs  of  acurvy,  in  infants 
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tbe  <liscase  usuallv  nianifcsts  itsel  f  bv  suliperiosteal  licraorrliages  in  the  knj 
bones.  The  feraur  m  most  fre^juciitlv  affeeted  and  tlio  bones  of  the  lower  ei- 
tremitj  are  iisimUT  attaeked  before  tliose  of  the  iipper.  A  t  soiiie  poirits  aloug 
the  coiirse  of  the  bone  a  finii  awclliiii^  appears,  due  to  blood  effused  beneath  the 
periostcum.  As  a  rule,  rtnetiiatioii  h  diffieiilt  to  make  out.  Fractures  are  apt 
to  octnir  in  bones  thiis  aifeeted,  either  spontaneoiislv  or  followmg  slight  violence, 
and  nninn  does  not  tako  plaoe  niitil  tlie  di&ease  has  heen  arrested.  In  casesof 
scnrvv  pnre  a  od  siiriph*,  the  so  fraetiiros  are  eommonest  in  the  shafts  of  thelong 
bones;  while  in  seurv^*  associated  with  riekets,  separation  of  one  or  both  epi- 
pbvses  of  the  affeeted  bone  is  more  likelv  to  be  met  with»  Intense  pain,  when 
the  affeeted  hones  are  handlcd,  is  ekaraetenstie,  Tliis  mav  be  the  first  svmptom 
noticeahlej  the  ohild  crving  out  when  he  is  handled  or  washed. 

Treatment*^ — For  the  general  constitiitional  ti-eatnieut,  which  is  all-impor 
tant,  aiiv  good  textrbook  on  internal  medicine  mav  be  consulted.     On!y  the 
siirgieal  treatment  will  coneern  \ih  liere.     In  severe  cases  rest  in  bed  shouldk 
eiijoined,  on  account  of  the  UahiUty  to  fractures.    A  splint  should  be  applied  to 
the  affeeted  extremitv,  particnhirly  if  a  fractnre  has  oeeurred,     Rest  will  like- 
wi9e  favor  the  ah&i>rption  of  the  anbperiosteal  eKtravasation,  which  will  take 
plače  as  the  disease  yields  to  eonstitutional  treatment.     Should  there  be  fever 
and  mneh  persistent  tenderness,  not  vielding  to  the  eonstitutional  treatment, 
then  snppnration  mav  he  snspected.     The  onlj  way  to  clear  up  the  doubt  of  iu 
presenee  is  by  the  use  of  a  large  aspirating  needle,     Should  pus  be  evacnated, 
then  the  periostenm  shoidd  lie  split  and  the  abscess  drained.    Should  the  estra-  J 
vasation  be  verv  large,  absorptiou  m  sure  to  he  slow,  and  it  maj  come  to  a  staiid-  ■ 
stili  at  any  tirne.     In  sneli  a  ease  it  mav  he  advisahle  to  cut  down  upon  the 
8welling,  incise  the  periostemUj  and  tnm  out  ali  the  clot,  which  is  removed 
partlv  hy  the  finger,  partlv  bv  gentle  irrigatiou  with  normal  salt  solution,  partlv 
by  gentle  use  of  a  spoon,  and  by  eoitipressiug  the  limk    The  wound  is  then  sewTi 
up  without  draiuage  and  a  smooth  dresRing  of  cotton  applied,  which  is  bandaged 
firmlv  so  as  to  cxert  eompresšion,  \vhieh  prevents  re-accumulation  of  blooil 
Such  treatment  hastens  absorption  and  lessens  adhesions  bet\veen  muscles-    The 
strietest  antiseptic  preeantions  rnust  he  followedj  as  infection  would  eause  wide- 
spread  necrosis  of  bone  to  ensue. 

OSTEITIS    FIBEOSA    AKB    BENION    B0K13    CTSTS 

Osteitif^  fihrnsa  is  tbe  resnlt  of  a  lo\v-grnde  uiild  inllammatorv  affection  of 
the  bone  and  mednllarv  tis.snes,  in  which  destmetion  of  bone  takes  plače.  He- 
generation  only  goes  so  far  as  to  replaee  the  honv  and  mednllarv  stmetures  with 
grannhition  tissne.  In  osteitis  fihro,^a  this  grannhition  tissue  is  converted  into 
conneetive  tissue,  with  or  withont  the  formation  of  bone  evsts.  The  cvsts  mav 
be  single,  but  are  not  infre(]uently  imdtiple,  None  of  tlie  long  bones  seeniR  to  be 
exempt  from  invasion  hy  this  inflammation,  the  npper  extremity  of  the  hnraerus 
being  particnlarlv  prone  to  develop  the  proeeas,  as  well  as  the  femiir  and  tibia. 
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Tlie  ^reat  majoritj  of  cascs  begiii  bcftire  20  vvars  of  age^  and  tlie  bone,  if  a  cyst 
be  prescut,  inrreases  in  size  slowIj  as  eoniparcHl  with  one  that  is  thc  seat  of  a 
TEalignant  tnmor,  Fractnre  of  the  affccted  bone  at  the  site  of  the  cjst,  due  to 
the  thinning  of  thc  bony  \^^all8,  is  verv  freqiient,  aiid  tbis  iiiay  be  the  first  ob- 
Jective  evidence  of  tbe  disease. 

Treatment.  ^Tbe  treatnieiit  of  osteitis  fibrosa  witboiit  cystB  is  tbe  removal 
of  tlie  fibroua  tissiie.  The  striation  and  she  of  tbn  area  involved  is  easily  de* 
temiiued  bv  a  radiogranL  Tbe  yterin^teMiu,  iisnallv  noriiuil,  is  iiieised  over  the 
iffected  area  and  a  gutter  is  ebiselcd  tbrougb  the  tbiniiei^t  eoinpact  tissue  ancl 
|the  wholc  of  tbe  fibroua  tissue  is  carefnllv  seraped  away.  The  cavitj  is  either 
llled  witb  nornial  salt  sohition  {Šhernnui),  or  witb  bisniuth  paste,  or  is  albnved 

fill  with  blood.     Tbo  peri<j^tenm  is  sewn  togetber  over  the  cavitv,  and  tho 
roiiud  closed  witbont  drainage.    Splints  shoiild  be  applicd  to  prevent  fracture, 

a  fraeture  bas  alreadj  occurredj  tbe  same  trcatment  as  for  simple  fracture 
lonld  be  adopted, 

t  If  cy8ts  h^  prci^eiit,  the  »baft  of  the  Ijone  is  often  greatlj-  expanded,  tbe  bone 
p  the  wall9  being  onlj  tissue-paper  tbrn.  In  cases  in  which  the  cvst  ea%dty  does 
bot  involvo  a  great  extont  of  the  shaft,  the  cvst  sbonld  be  opened  and  thorongblj 
btiretted,  Thc  periosteum  is  closed  ovcr  the  ca  vit  v,  which  ia  filled  eitber  with 
balt  solution  or  bismnth  paste,  or  allowed  to  fill  \vlth  blood.  In  large  cjsts  so 
inuch  of  the  shaft  may  be  involved  and  its  wall9  niav  be  so  thin  that  even  curet- 
ing  mav  practicallv  amonnt  to  excision  of  a  portion  of  the  shaft.  If  tbis  be  the 
I  čase,  then  the  periostenm  shonld  be  stripped  off  the  \vhole  extent  of  the  cvstj  and 
I  the  whole  of  the  thin  wall  cf  tbe  latter  removed.  Shortening  ninat  be  prevented 
by  the  insertion  into  the  mednlhirv  cavities  of  tlie  iipper  and  lower  fragraents 
of  a  bone  graft  with  periostenm,  taken  preferablj  froin  tbe  patient'3  owu  tibia. 
The  reflected  periosteum  is  scwn  aroiind  the  bone  graft  and  the  wound  closed. 
fiplints  shonld  be  applled.     ( See  (liapter  on  Dtme  Grafting.) 

BLASTOMYC0S:S    OF    BONE    OR    COCCIDIOIDAIU    GRANULOMA 

This  is  a  disease  eansed  by  a  tVmgns  eaHed  nidium  euceidiodes,  wbose  lueali- 
iHon  in  bone  is  nire.  It  eaiises  iii  the  bcnte  niarnnv  an  infeetious  granuloimi, 
^ith  endothelial  bvperplasia  and  witb  breaking  dovvn  of  tisanc  and  thc  fomia- 
Nin  of  eobl  absecss  witb  .šinuscs.  Thc  disease  in  the  bone  is  usnallv  diagnoscil 
rtiilxTeiihjsis,  ami  a  eorrect  dia^iiosi^s  is  onlv  niado  bv  iindirig  in  tbe  pns  large, 

lciibly  refracting  jeast  bodies.  Brewer  reports  a  luiifiue  casc  of  blastoniyco8is 
►  f  tbe  vertebra%  wit!i  two  sepanite  foei  in  the  sjiine  and  laminie  of  the  third 
lorsal  vertebra,  and  in  two  of  tbe  uppcr  Inrubar  spines.  Two  operations  veere 
Ione,  and  thc  man  bas  remained  well,     Tbe  prognosis  of  b!astomycosis  of  bone 

U  bad.  The  onlv  bo|>e  lies  in  attenipts  at  extirpating  thc  foct  bv  operation  and 
terilizing  tbe  eavitv  resnUing  therefroni  bv  applving  pure  earbolie  ucid  to  tbe 

Interlor  of  tbis  eavity. 
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TUMOBS    OF   BOKE 

Tumors  of  bone  are  either  primary  or  seeondarj.  The  primary  tiunors  are 
chiefly  exo8tose8,  chondromata,  and  sarcomata. 

Secondarjr  tumors  are  sarcomata  and  carcinomata  and  arise  either  by 
metastases  or  by  extension  f rom  neighboring  parts.    Hydatid  cjsts  also  occur. 

ExOSTOSES 

(Osteomuta) 

Exo8toses  occur  in  two  forms :  1.  The  ivory  sessile  variety  is  found  chieflv 
on  the  skull,  and  usuallj  do  not  grow  to  anv  great  size.  As  a  widespread  fissured 
f  racture  of  the  skull  may  be  prodnced  by  attempting  to  chisel  them  away,  thev 
are  better  left  alone,  unless  some  special  indication,  such  as  pressure,  presents. 
In  their  removal  the  best  plan  is  to  encircle  the  area  of  tumor  with  a  motor 
circular  saw,  keeping  just  outside  the  limits  of  the  growth  so  as  to  avoid  cutting 
through  the  dense  bone.  2.  The  spongi/  pedunculated  exosto8es,  which  mav  be 
single  or  multiple,  occur  in  the  neighborhood  of  the  epiphyseal  lines  and  thev 
may  interfere  with  the  movements  of  the  joints.  They  frequently  have  a  verv 
narrow  neck.  An  incision  is  made  down  to  the  tumor  whose  neck  is  cleared  an4 
chiseled  through.    The  growth  is  then  shelled  out  of  its  capsule. 

Chondromata 

Chondromata  are  commonly  found  in  the  phalanges  and  metatarsal  or 
metacarpal  bones,  occasionally  on  the  extremities  of  the  long  bones.  They  aro 
usually  multiple  and  grow  either  from  the  outside  or  in  the  interior  of  the  bone. 
One  should  cut  down  upon  the  tumor  and  chisel  it  away  at  its  base^  this  to  be 
followed  by  gouging  away  any  deposits  of  cartilage  left  in  the  base  of  the  tumor. 
If  the  tumor  is  growing  in  the  interior  of  the  bone,  the  outer  layer8  must  be 
chiseled  through  and  then  the  soft  cartilaginous  material  scooped  away.  Some- 
times  recurrences  take  plače,  in  which  čase  the  operation  may  be  repeated. 

Benign  Mteloma 

Medullarij  Giant  Celi  Sarcoma,  Myelogenous  Giant  Celi  Sarcoma,  Medulld^ 

Giant  Celi  Tumor — Bloodgood 

Bcnign  myeloma  of  bone  was,  until  quite  recently,  regarded  as  a  varietyoi 
sarcoma.  It  is  now  considered  by  modem  authorities  as  a  benign  growth,  witn 
a  tendeiicv  to  local  reeurrenco,  if  not  tlioroughlv  removed,  but  without  anv  other 
attributes  of  niali<inancv.  Barric  lias  maintained  tliat  it  is  a  chronic  (non- 
suj)purative)  lieniorrliagic  osteomvelitis,  producing  granuloma.  The  favorite 
site  of  the  growth  Is  the  metaphysis  of  the  long  bones,  especially  at  the  upper  end 
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of  the  tibia,  and  at  the  lower  end  of  the  femiir,  the  radius,  or  the  ulna.  "Egg- 
shell  crackling*'  is  frequent  over  the  tumor.  The  diagnosis  inay  be  impossible 
before  operation.  It  may  be  difficult  to  absoluteljr  distinguish  a  myeloma  f rom 
a  simple  bone  cjst  by  a  radiogram.  At  the  operation  the  appearance  is  iisually 
characteristic.    As  to  this  Bloodgood  says  as  f ollows : 

"It  diflFere  from  the  periosteal  and  medullary  sarcomata  of  the  spindle,  round  or 
mixed-cell  type,  by  the  color.  It  is  distinctlj  vascular  and  resembles  to  a  certain  extent 
young  granulation  tissua  The  appearance  can  be  well  deseribed  as  that  of  currant 
jelly.  Mixed  with  the  red  areas,  there  may  be  white  areas,  and  areas  mottled,  white 
and  red.  The  second  characteristic  is  the  con8i8tency  of  the  tumor.  There  seems  to 
be  a  complete  absence  of  any  supporting  stroma.  It  can  be  broken  up  with  the  finger 
or  curet  into  small  pieces,  and  one  sees  not  even  the  finest  connective  tissue  holding 
the  pieces  together,  yet  it  does  not  break  up  into  finely  granular  masses,  characteristic 
of  the  very  cellular  round-cell  sarcoma.  The  consi8tency  resembles  *Schmierkase/ 
The  giant  celi  sarcoma  can  be  removed  from  its  bony  shell  as  ea8ily  as  the  connective 
tissue  lining  of  a  bone  cyst." 

In  tirne  the  tumor  extends  beyond  the  bone  and  invades  the  soft  parts,  and 
it  must  then  be  considered  di8tinctly  malignant.  If  at  the  time  of  the  operation 
there  is  any  doubt  as  to  the  character  of  the  tumor,  a  frozen  section  should  be 
made  on  the  spot.  The  extent  of  the  operation  will  depend  on  the  findings, 
whether  there  be  large  numbers  of  giant  cells,  a  benign  tumor,  or  whether  it  be  a 
spindle  or  round-celled  malignant  sarcoma. 

As  f  or  the  treatment  of  benign  myeloma,  Bloodgood  8ays : 

"The  tumor  has  been  permanently  cured  by  simple  cureting.  Recurrences  have 
followed  cureting,  but  were  permanently  eradicated  by  a  second  operation  of  curet- 
ing, resection  or  amputation.  Of  over  one  hundred  cases  of  the  pure  tumor  none 
has  given  metastases.  It  seems  justifiable,  therefore,  at  the  first  operation  to  attempt 
the  most  conservative  method,  even  with  the  risk  of  a  local  recurrence,  which,  if  it 
does  occur,  apparently  is  not  associated  with  any  danger  of  metastases.  One  should 
not  attempt  cureting  unless  there  is  a  thick  shell  of  bone,  so  that  the  curet  or  chisel 
removes  a  zone  of  bone  beyond  the  tumor.  When  the  shell  of  bone  is  thin,  sub- 
periosteal  resection  should  be  performed ;  when  the  periosteum  and  surrounding  muscles 
become  infiltrated,  total  resection  is  indicated.  For  the  periosteal  giant  celi  tumor, 
local  resection  with  chiseling  of  a  zone  of  bone  beneath  is  sufficient." 

When  a  resection  of  the  entire  diameter  of  a  bone  has  been  performed  it  will 
be  advisable  to  fill  the  gap  with  a  bone  graft  with  periosteum  takcn  from  the 
same  patient ;  for  example,  where  the  whole  lower  extremity  of  the  radius  has  to 
be  removed,  together  with  its  articular  surface,  the  defect  can  be  nicely  filled 
in  with  the  upper  portion  of  the  fibula  (with  periosteum),  whose  articular  sur- 
face is  approximated  to  the  carpal  bones  (see  Bone  Grafting). 

Sarcoma  ov  Bone 

These  tumors,  whether  round  or  spindle-celled  or  angiosarcomatous,  are  very 
malignant.     Whether  central  in  origin  or  snbperiosteal,  they  earlv  extend  be- 
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yon(l  the  limits  of  the  affeetcd  bone  and  intiltrato  thc?  Tiiuscles  and  tendonn  a^ 
tached  to  tliem»  The  inuscles  act  as  a  modiuni  for  the  condiiction  of  neopliistic 
tissue  from  one  bone  to  anotber,  as  tlie  deltoid  mav  become  infiltrated  f roni  a 
sareoina  of  the  hnmcnis  and  eondnet  the  diseaso  to  the  scapnla.  Despitc  sil 
treotment^  nietastase.s  are*  eommon,  and  the  prognosia  is  had  as  to  idtiuiatecum 
Binuie  sajs  as  to  the  treatment: 

"A  classical  rule  in  the  troatnicnt  of  sarcoma  of  bone  wns  to  amputiite  at  or  abore 
the  iomt  proximiil  to  the  disease,  that  is,  to  remove  the  wbole  of  the  atlected  hooe. 
This  treatment  oug^ht  to  be  effeetive  if  the  tumor  is  stili  coiifined  wil:hin  the  boiie;  11 
however,  miiseubir  infiltrotion  bas  taken  plače,  even  if  it  be  not  apparent  to  tbenaked 
eye,  tben  the  only  bope  of  lienefit  hes  in  more  extensive  work,  Tlieoretically  to  arbieTe 
the  best  permaneiit  resiihs  one  slioiild  remove  the  b<ine  priiTmrily  dise^ised,  the  inuscl* 
iiiserted  in  to  it  and  the  boneg  from  whieh  tbc^e  miisclea  arise.  This  theoretical  nmi 
is  nearly  attained  in  the  ease  of  tamoi^  of  the  hnmerus  by  interscapulotborfleic  ampU' 
tat  ion.  The  same  prineiple  niay  he  ea8ily  carried  out  in  sareoraata  of  the  foot  bf 
ampiitating  above  the  kiiee.  Unfortiniately,  in  many  or  raost  instnnees,  priietical  t»n- 
siderations  (primary  dan^^er,  UTiendii rahle  <lefornnty,  etc.)  prevent  the  attainnient  nI 
the  ideal.  Umitr  thoBe  eireumstiniees,  one  niay  aniputate  &»  high  as  possible  and  at 
the  same  ti  me  remove  as  thorou^ddy  as  possible  the  miiseles  inserted  into  the  diseaiieil 
bone,  efipeeially  those  most  likely  to  be  involved.  For  example,  periosteal  sarcoma  oa  the 
outer  head  of  the  tibia,  Ampiitation  above  the  knee  is  neeessary.  It  is  probable  that 
any  neoplastic  invasion  of  the  tendo  patellie  will  be  slow  to  sprcad  beyond  the  piitella; 
henee,  if  the  disease  is  tolerably  reeent  the  qiiadrieeps  extensor  may  be  conaidered 
reasoiiably  safe.  The  bieeps  is  the  nuisele  most  i>robably  involvixl,  herice  afi  dooa  ^ 
the  ampntation  is  eompleted  and  the  main  vessels  lii^ated,  it  wonld  seem  best  to  eapoflc 
this  ninscle  throughout  its  wholc  kng-th  and  to  tateise  it  eompletely." 

OSTEOTOMT  i 

The  methoda  of  perfomiing  o8teotomy  are  thrce  in  nnraber :  ■ 

1.  Linear  osteotomj,  in  which  a  single  clean  en  t  is  made  into  or  throiigb. 
bone. 

2.  Cuneifonn   osteotomv,    in   whieh  a  wedge-8haped  portion   of  bone 
removed. 

3.  Subcutaneous  ostcotomj  by  nicans  of  a  saw. 


^ 


OSTEOTOMV    UPON     lil  K    FeMUB 


■ 


For  Coxa  Tara.  — This  is  characterized  bj  elevation  of  the  great  trochani 
and  marked  ontward  rntation  of  the  linih,  so  that  in  slight  cases  the  patella  c^ 
not  be  rotated  inward  bevoud  the  niidline  and»  in  prononnced  cases^  not  oi 
looks  ontward,  hnt  even  backward  and  ont\vard.     The  resnlt  is  limpinf^  fr 
the  shoi-tening  witb  the  foot  tnrned  oiit.    As  the  disease  progresses  there  is 
outward  rotation  more  and  more  addnetion,  rmtih  if  bilateral,  a  scissor-1^^^ 
defomiitv  is  set  np. 

'The  aathor  de^iroa  to  arkiiowledg©  his  indebtednesa  to  Binuie 's  "Operative  Sarger^" 
for  niufh  that  followa  regarding  08teotomy. 
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Treatment  eonsists  of  rest  in  bed  uit  h  extensiDii,  abdiiction,  and  iutcrual 
mtation  for  ali  joiing  subjcets.  Later  thc  pntieut  inay  get  abovit  on  a  Thomay-s 
splint* 

Two  operative  procedure^  m  o  v  be  perfoi*med. 

1.  CUNEIFORM  OSTEOTOMV  AT  THE  LEVEL  OP  THE  LE8SER  TROCHANTEB. 
— This  is  advised  by  Whitiiuiii  in  joMiig  childrcii  with  coxa  vam*    He  says: 

fl  **Iii  childlKKid  tlie  neck  of  the  femur  is  short  and  tlie  strain  to  wbich  it  ia  likely 
be  sulijoctrd  slit^^lit,  thus  o]>erativ€  tnnitiiK  iit  iiuiy  \w  itidieated  as  a  proplijdactic 
measiire^  wliilc  in  adolt^f*eiice  operative  treatnioiit  riiiiy  be  deferrt^i  until  the  progrea- 
fiion  of  the  defomiitjr  has  eeasr-d.  Ali  restrietioii  of  ahdiietion  of  lig^iimentous  or  mus- 
cular  origin  miist  be  overcome  by  vigoroua  inanipulation  hcfore  the  operation  oii  the 
bone,  othcrwi9e  it  will  be  difiieidt  to  bring  tbe  two  frajrments  into  proper  appoaition. 
The  base  of  the  wcMjjure  shoidd  be  aboiit  threorpiarters  of  an  ineb  in  breadth,  directly 
oppoeite  the  troehanter  nunor;  the  upper  seetioii  slionld  be  practi(*nlly  at  a  rip:ht  aiiirle 
with  the  shaft,  the  Iower  being  more  oblique.  The  cortiea!  subfttanee  on  the  iniier 
asp€?ct  of  the  bone  sboidd  not  be  divide^I,  luit,  reinforeetl  by  the  eartilag-iiions  troehan- 
ter  minor,  should  serve  as  a  biiige  on  which  the  ahaft  of  the  feruur  is  geiit!y  for«-W 
L!#lllward,  mitil  the  opening  is  eloscd  by  the  apposition  of  the  fragmcnts.  The  upper 
tilgment  ia  fixed  by  eontoct  with  the  marp^in  of  the  aeetabuluni.  thns  preserving  the 
continuity  of  the  bone,  The  leg  ia  then  held  iii  the  attitude  of  extrenie  alidiietion,  by 
means  of  a  plaster  epiea  bandage,  whieh  ahould  iuelude  tbe  foot,  until  the  union  is 
firm." 


B  2.    sinsTROCHANTERic  DivisiON  OF  THE  FEMUR — This  ia  a  metbod  per- 

formed  by  \Vatsori  Cheyne,    A  vertical  i  ne  ta  ion  4-  in.  long  is  carried  down  to  tbe 

bone  froni  just  b(dow  tlio  ni>per  bcirder  of  tlie  great  trodjanter,     The  bone  is 

cleared  with  a  rontrenr,  and  dividinl  transvt-rselv^  jnst  below  the  lesser  trochan- 

ter,  witb  a  fine-bladed  aa\v.    The  ^reat  troehanter  is  then  pnshed  aa  far  forward 

it  will  go,  wliile  tbe  leg  and  tbe  lnwer  portion  nf  the  feinnr  are  rotated  in- 

rdy  nntil  the  lindj  is  in  a  prjsition  of  eomplete  internal  rotation.     Lane's  plate 

ews  are  tbeii  applied  to  tbe  two  frai^nents,  as  for  a  simple  fracture,  hold- 

iBg  them  in  the  above  positioiu     No  provisi<in  i  a  made  for  drainage.     A  pl  aster 

spica  splint  is  applied  whir!i  inelndeH  the  foot,  wbieb  is  lield  in  internat  rota- 

tion. 

OSTEOTOMT  OF  THE  NECK  OF  THE  FEMUR.^Oflteotomv  of  tbe  neck  of  tbe 

feinnr  is  bnt  exeeptional!y  ealhnl  fttr  and  sboiild  be  avoided.     The  joint  is  most 

eertaiiily  <ipoiied  witli    it:^  eon^eiinent  datigers.     Neerosis  of  tbe  bead  bas  oc- 

eiirred,  as  well  as  snppnrative  infeetions  of  tbe  joint  witb  ankvlosis  or  deatb  re- 

snlting*     Osteotoniv  is  to  be  eonsidered  in  tbe  treatment  of  malpositions  with 

bony  ankjlosis  of  tlie  bip,  dne  eitber  to  fraetnre  of  tbe  femnr  or  acetabnbim, 

etCt,  or  to  tuberenlons  artbritis  of  the  bi  p.     Carefnl  consideration  shonld  be 

made  of  the  cause  of  the  ankvlosis  in  order  to  detennine  the  best  plan  of  treat- 

men  t.     For  exaniple,  in  a  ease  of  ankvlosis  dne  to  frnetnre,  one  \vontd  prefer  to 

do  an  arthroplasty  witb  a  view  to  secnring  some  nmtion,  whereas  in  ankylosis 

due  to  tubereulosis  artbropla8ty  is  likely  to  religbt  tbe  process  and  caiise  its 

disflemination.    Tn  tnberciilosis  an  osteotomy  ontside  tbe  jomt  would  be  prefera- 
81  A 
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ble,  disregarding  the  ankjlosis  in  the  joint  but  putting  the  bone  in  good  posi- 
tion. 

SUPRATROCHANTERIC      OSTEOTOMT.— A.       SuBCUTANEOUS       WITH       SaW 

(Adams'  Operation). — This  operation  should  be  done  only  when  the  neck  of 
the  femur  is  of  normal  length.  It  has  the  disadvantage  of  opening  the  joint 
Make  an  incision  about  V^  in.  long  midway  between  the  top  of  the  great  tro- 
chanter  and  the  anterior  superior  spine.  Push  the  knife  on  parallel  to  Poupart's 
ligament  imtil  it  encounters  the  neck  of  the  femur.  Leave  the  knife  in  situ. 
Pass  an  Adams'  or  Jones'  8aw  alongside  the  knife  until  the  teeth  of  the  8aw  are 
in  contact  with  the  femoral  neck.  Eemove  the  knife.  With  the  8aw  divide  the 
bone.  While  sawing,  one  is  liable  to  puli  Adams'  saw  out  of  the  cut  in  the  boue 
and  have  much  difficulty  in  reintroducing  it.  The  hook  or  beak  on  Jones'  8aw 
prevents  such  an  accident.  Before  obtaining  complete  rectification  it  may  be 
necessarj  to  divide  the  adductor  tendons,  sartorius,  and  possiblj  the  rectus. 
Apply  sterile  dressings  and  immobilize  the  limb  in  a  position  of  slight  flejdon 
and  abduction. 

B.  DivisioN  OF  THE  Femoral  Neck  with  Chisel  Throuoh  a  Small 
Incision. — Division  of  the  neck  of  the  femur  is  suitable  in  cases  of  bony  aiiky- 
losis  where  flexion  is  the  only  deformity  present.  The  patient  is  placed  on  his 
sound  side.  At  a  point  immediately  in  front  and  above  the  great  troehanter 
make  a  1  in.  vertical  incision  down  to  the  neck  of  the  femur.  Introduce  an 
osteotome  alongside  the  knife  and  remove  the  latter.  Tum  the  edge  of  the 
osteotome  transversely  to  the  neck  of  the  femur  and  divide  it  completelv. 
Do  not,  as  in  the  operation  for  genu  valgum,  partly  divide  and  partly  frac- 
ture  the  bone;  this  might  result  in  dangerous  splintering.  Apply  sterile  dress- 
ings. Immobilize  the  limb  in  good  position,  and  treat  the  čase  as  a  simple 
fracture. 

TROCHANTERIC  OSTEOTOMT. — Barton  used  this  method,  but  it  is  no  longer 
emploved.    The  line  of  section  was  through  the  great  troehanter. 

INTERTROCHANTERIC  OSTEOTOMT.  —  (BlNNlE^S  MoDIFICATION  OF  SaYRe's 
Operation.) — The  object  of  this  procedure  is  to  obtain  a  mobile  joint.  Make  a 
V-shaped  incision,  having  the  great  troehanter  midway  between  its  anterior  and 
posterior  limbs,  reaching  from  immediately  above  to  a  point  about  5  or  6  in. 
below.  The  open  end  of  the  V  incision  is  directed  upward  and  the  distance 
between  the  two  vertical  portions  of  the  V  is  about  2^/^  to  3  in.  Keflect  upward 
the  V-shaped  flap,  which  must  consist  of  skin,  subcutaneous  tissue,  and  fascia 
lata  (as  Murphy's  arthroplastv).  Pass  a  Gigli  saw  around  the  femur  between 
the  2  trochanters  and  divide  the  bone  transvcrsely,  or  the  division  may  be  madc 
witli  the  osteotome.  With  a  gouge  and  rongeur  excavate  a  bowl-shaped  depres- 
sion  in  the  inass  of  fused  bone  (troehanter  major,  head  and  neck  of  femur  and 
ilium),  wliich  represents  the  ankylosed  hip.  Separate  the  fascia  lata  from  the 
reflected  V-shaped  flap,  leaving  it  attached  by  its  base.  With  this  flap  line  the 
newly  made  cotvloid  cavity.  \Vith  rongeurs  round  off  the  upper  end  of  the 
lower  fragment  of  femur  and  fit  it  into  the  new  cotyloid  cavity.     Cloee  the 
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woimd.     Apply  dressings  aiid  cxtension.     \Vlicn  the  \vound  is  healed  begiu 
motioo. 

SUBTHOCHANTERIC  OSTEOTOMT. — Thc  advantages  of  tbiB  over  tlie  supra- 
or  nitcrtroehanteric  osteotomv  are  (Biiinie,  2) : 

1.  Ease  of  performance. 

2,  Remoteness  from  articulation,  which  is  important  in  tiiberculous  dia- 
ease* 

3*  Sectiou  is  be!ow  the  inrfciti(m  of  tlic  p8oas  nmscle,  which  might  cause 
occurreiice  of  the  malposition,  if  it  coiild  stili  act  oii  the  lower  fragment* 

There  is  a  differeiiee  of  opinion  as  to  (ii)  the  direejtion  of  the  oHteotoniv  line 
(tranaverse  or  obliqiie  from  helovv  and  M'ithoiit,  npvvard  aiid  in\vard)  ;  (h)  the 
tjpo  of  osteotomj  which  is  best  (linear  or  cimeiforra)  ;  (c)  the  level  of  the 
division  (siibtrochanterie,  iiitertroehaiiteric)  ;  (d)  whether  the  sirnple  linear 
f>steotomy  should  be  perfonned  «ubperi(»8teally,  that  is,  after  raisiii^  iip  the 
periosteum,  whieh  reqiiires  a  broadcr  aoft  pa  rt  openin^,  or  vvlicther  it  raay  bo 
done  without  raising  up  the  periostenm.  Ortliopedists  mem  to  prefer  the  siib- 
periosteal  method,  bnt  the  other  procedure  appears  to  give  eqiia]ly  good  resnltg, 
since  the  periosteimi  is  preser^^ed.  In  general  oidv  a  bon  t  thi'ee-qiiarter8  of  the 
thickness  of  the  feraur  is  chiseled,  the  remainder  being  broken, 

A.  Transverse  Linkau  SuBTHociiAXTKinc  OsTEOTOMT  (Gant"8  Opera- 
tion). — At  a  point  4  fingers'  breadtb  below  the  tip  of  the  great  troohantcr  over 
the  extemal  stirface  of  the  femiir  make  a  vertical  incision  down  to  the  bone.1 
Thc  ineision  miist  be  of  suffioient  length  to  penili  t  the  easy  intrndnrtion  of  an 
Oflteotome,  Introdiiee  a  eoarse  osteotonie  with  its  eutting  edge  para  lici  to  the 
woTind ;  whcTi  the  ostcotome  reaches  the  bone  turn  it  so  that  its  cutting  edge  be- 
comes  transvcrse  to  the  long  aJtis  of  the  bone.  Pass  the  osteotome  forward  imtil 
the  aiitcrior  aspeet  of  the  femur  is  reeogiiized,  and  make  it  penctrate  into  the 
bone.  Do  this  likevvise  on  the  posterior  aspeet  and  penetrate  through  the  eorti- 
cal  bone.  Pass  a  fincr  osteotome  along  the  face  of  the  first  one  used  and  remove 
the  latter.  llie  widc  groove  left  by  the  passage  of  the  coarser  givcs  pre<*ision 
to  the  nse  of  thc  finer  instrument  Do  not  coinp]etely  divide  the  bone  througli. 
The  osteotome  onght  not  to  be  removed  from  con  tac  t  with  the  bone  until  the 
bone  scction  is  eompleted,  aa  its  intrt>diietion  through  the  smal!  incision  in 
the  8oft  parta  is  a  niatter  of  miich  ditficulty,  Reniovc  the  c^steo^omo  and  covcr 
the  \vouiid  with  an  aseptie  dressinp.  Complete  the  rectification  of  the  deformitv 
l>y  brcaking  the  partially  divided  femur.  App!y  an  iminobilizing  splint  in  the 
correctcd  poaition.     Treat  as  a  simple  fraeture. 

B.  OiiLiQUK  Linear  Subtrochantkric  Osteotomt  (IIoffa,  Terrier, 
Han!Cbqutn). — Make  a  vertical  incision  5  or  fi  in.  in  length  along  the  raiddle  of 
the  oiiter  snrface  of  the  femur  from  the  top  of  the  trochanter  major  downward. 
Separate  thc  periostcuni  from  thc  bone  over  its  anterior  and  external  siirfaccs, 
corresponding  with  the  line  of  scction  of  thc  bone.  Divide  the  bone  with  tlic  os- 
teotome, beginniiig  on  the  onter  surface  bclow  and  proc*ecding  up  and  in.  llof- 
meistcr  savs  that  it  is  important  that  llic  incision  end  on  the  inner  sidc  above 
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the  trochanter  minor,  Dretmann  has  reviscd  thc  obliquity,  making  it  run  frcan 
above  down  and  in.  The  advantage  to  be  gained  frorn  the  obliquity  of  section 
ia  that,  when  much  shortening  of  the  liiiib  is  present,  ertension  mav  eause  the 
divided  surfacea  to  glide  on  oacli  otber,  and  tlius  give  some  lengthening^  wbile 
the  fragmenta  stili  remain  in  apposition. 

C,  CuNKiFORM  SijBTiioonANTKiiie  OsTKOTOMY  (Volkmann). — -Make  a 
2-in.  vcrtiral  incision  over  tlie  external  siirface  nf  the  feniur,  having  its  midJlc 
at  a  point  abont  4  fingeis'  breudlh  beIo\v  the  tip  of  the  trochanter  major.  Re- 
flect  the  periostenm  from  the  bone  over  an  area  involving  the  width  of  the  bone. 
With  a  chisel  exei8e  a  wedge  of  bone,  w!iich  mnst  l>e  so  pbiccd  as  to  correct  the 
deformitjV' ;  for  exauiplej  if  there  is  a  deforming  degree  of  flexion  the  base  of  thc 
\veflge  must  bo  on  thc  posterior  atirf aee  of  the  bone ;  to  eorrect  adduction  the  base 
of  the  wcdgn  nmst  be  external.     Straigbtcn  the  bone  anJ  immobilize. 

Osteotomj  of  Lower  End  of  Femur^^FOR  KNOCK-KNEE  OR  GENU  VALGUM. 
— Macewkn\s  suPKAcoNDVLOin  OSTEOTOMT  OF  FEMUR  is  tho  cb\s&ieal  procedura 
for  knoek-knee  or  genu  valgnm,  Adniinister  an  anesthetic.  Do  not  use  an 
ehistie  constrictor.  Plače  the  patient  on  bia  back  and  arrange  the  limb  to  be 
opera  te  J  iipon  so  that  it  lies  uitli  the  onter  side  of  the  knee  and  lower  pa  rt  of 
the  feurur  rcstLng  on  a  aand-bag.  An  assistant  fixes  the  limb  by  grasping  the 
tibia  and  npper  pa  rt  of  the  feniur.  Dniw  aii  iniagiiiurv  line  transverselj  1 
tinger'8  breadth  ah« ne  the  snperior  tip  of  thc  cxternal  comlvlc.  Draw  an  imag- 
inarv  vertieal  line  Inngitndinallj^  1/1:  i"«  ^i*  front  of  the  addnctor  tnbercle*  Note 
the  point  where  tliesc  lines  cross.  At  this  point  intmdnce  a  long-bladed  scalpel 
or  bistourv  direetij  to  the  bone  andj  eutting  npward,  make  a  longitndinal  in- 
cision  of  siieb  sizc  as  to  adnnt  the  largcst  ostcotomc.  Ilokl  the  knife  in  situ. 
Pasa  thc  largest  osteotome  of  Maeewen's  seriea  alongside  the  knife,  down  to  the 
bone*  Turn  tlie  bhide  of  the  osteotonie  transverselv  to  the  bone.  and  pasa  its 
edge  over  the  bone  nntil  it  rcachca  the  poaterior  intcrnal  border,  and  make  it 
penetratc  the  bone  from  bebind  forward  and  toward  the  outer  side.  The  main- 
tenanee  of  tliiz?  direetion  both  guards  against  division  of  the  postcrior  \vall  of 
the  femur  and  prevents  injurj  to  vesaels  and  nervea.  After  having  penetrated 
the  bone  for  some  distanee,  paaa  a  fine  osteotome  along  the  face  of  the  first  one 
used  and  reniove  the  latter.  The  wide  groove  left  by  the  pasaage  of  the  coarser 
gives  gr-eat  delieacj  to  the  iise  of  the  tiner  instrument.  It  is  alao  wise  not  to 
divide  the  ontermoat  laver  of  bone  with  the  oateotome.  Tbis  is  broken  throiigh. 
With  one  hand  the  operator  grasps  the  feranr  just  above  the  OBteotomv  division 
and  with  tlie  otlier  the  lower  tliird  of  the  tibia,  and  bv  smlden  moveraents  en- 
deavors  to  reetifv  the  defonnitv  bv  breaking  or  bending  the  partiallv  divided 
femur.  Tbis  will  often  fail  on  the  first  attemptj  and  fnrther  chiaeling  vili  be 
reipiired.  Over-eorreet  the  defnrniitv  and  iinraobilize.  Both  limba  are  usuallv 
operated  npon  at  the  same  sitting.  \Vhitnian  bas  performed  this  osteotomj  on 
the  outer  side,  the  ineiaion  being  IVi*  in.  above  the  external  condyle, 

If  the  point  of  greatest  ang!e  is  at  the  npper  end  of  the  tibial  diaphvsis, 
tben  aome  authoritics  prefcr  an  osteotomv  at  that  point,    A  longitudiual  incision 
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is  maile  Jowti  to  the  Ikhic  oh  thc  in  nor  s  i  de  of  tlin  til/ia,  iriidvvav  hetwocn  its 
anterior  and  posterior  bonlers  at  the  apex  of  the  ani>:lc.  The  cnt  slioiild  be  onlj 
large  enoiigh  to  easilv  adinit  the  osteotoine.  Tntroduce  the  osteotome  and  turn 
its  cutting  edge  trans%'crscly  to  the  lionc  Divide  the  tihia  from  withiii  oiit- 
ward^  **commencing  from  the  pnsterior  hordor  and  raiising  tlie  osteotome  gradu- 
ally  up  nntil  it  comes  into  contact  with  the  anterior  siirfaee  of  tlie  !ower  portion 
of  the  tiibercle,  w]ii(di  is  by  far  the  most  deiise  portion"  (Maceweii).  ]Siext 
divide  the  dense  bone  on  the  onter  side  of  the  tihia  f  roiii  before  backward.  Com- 
plete  the  fracture  by  inaniial  force.  It  is  necessarv  to  divide  the  fibula.  Mor- 
ton  removes  a  wedgo  from  the  tihia,  snffieient  l)one  being  exeised  to  eorreet  the 
defonnitv.  Oni  v  when  the  tilual  enrvatnre  h  nnieli  greater  than  the  feinoral 
does  the  former  reqnire  division,    Tliis  is  nire, 

FOR  BOW  LEGS  OR  GKNU  VAKUM. — The  niaximiim  cnirve  is  nsnallv  iiear 
the  knee  and  is  the  resnlt  t^f  external  l)owing  of  the  feniur  and  of  the  leg  hones, 
Before  the  age  of  4  or  5  vears  inild  rk'f4tTnjities  may  be  eorrected  bv  nieehanical 
appliances;  after  that  age  operation  atfords  the  on  Iv  prospect  of  ciirc. 

LiNEAR  OsTEOTOMV. — Noto  \vhifh  boiHt  or  iKnies  are  most  seriouslv  affected. 
Usnally  in  tvpieal  genu  vanun  both  t!io  feinur  and  tihia  are  badlv  curved.  Note 
whieh  part  of  the  individual  bone  is  most  bent;  it  is  this  part  which  must  be 
divided.  The  oltject  to  be  atM-omplis^iKHl  is  to  eorrcH^t  the  deformitv.  If  ilivision 
of  one  bone  is  insufficient,  theii  divide  tlie  other  as  well ;  if  this  l>e  insnlfieient, 
repeat  the  operation  at  whatever  plaees  it  inay  be  deinanded.  Maeeweu  lias 
perfonned  10  osteotomies  on  tlie  same  patient  at  the  same  sitting  and  obtained 
a  good  result. 

If  ostGiJtomv  of  the  middle  third  of  the  fennir  be  indieated,  make  a  vertical 
incision  through  the  soft  parts  down  to  the  bone  on  the  outer  or  antero-external 
side,  and  proeeed  as  in  snpnirfmdvloid  osleotomv,  in  this  easc  eutting  the  bone 
from  without  inward*  If  tlie  tihia  be  most  affet^ted,  ineise  vcrticaltj  do\vn  to 
the  bone  the  soft  parts  over  the  inner  siirfaee  of  the  bone  at  the  point  of  greatest 
curvatnre*  Introdnce  tlie  osteotome  and  then  turn  it  transversely  to  the  bone 
and  divide  the  eortical  bone  of  thc  inner  and  onter  sides  of  the  tibia,  and  espe- 
cially  that  nf  the  anterior  inargin.  Be  carcful  not  to  injure  thc  anterior  tibial 
vessels  and  nerves  whieh  He  closo  to  the  onter  snrface  of  the  bone.  Fracture  the 
posterior  laver  of  the  eortieal  bone  bv  manual  foree,  Forciblv  fractnre  or  bend 
the  fibula.  If  tliis  is  inipošsible,  jialpate  thc  fibula  anct  nuike  a  snuill  incision 
down  to  it  through  the  soft  strnctureB  of  the  onter  side  of  the  leg.  Introdnce  a 
verv  narrow  osteotome  and  diviilc  the  bone.  Tf  tlie  feraur  and  tibia  are  both 
markediv  curved,  operate  on  both  at  the  same  sitting. 

CuneiForm  osteotomv  is  particularly  suitable  in  cases  of  anterior  curva- 
tnre  of  the  tibia. 

Obt.iqite  osteotomt  (Ollier)  is  suitable  in  some  cases  of  anterior  curvaturc 
of  the  tibia  where  there  is  ninch  shortcning,  as  extension  applied  to  the  limb  per- 
mits  of  its  elongation.  To  attain  this  elongation  it  may  be  neceesarj  to  lengthen 
the  tendo  Achillis. 
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FOK  (JKNIJ  liKcuRVATUM. — Tlie  knoe  18  in  a  positioii  of  li:rT>e 
(ilorml  i!exioii),  Further  extcn9ion  (dorsal  fiexion)  is  possible,  biit  only  adda 
to  i\\v  (Ifforrnitv  mul  d\sidnV\t\\  Excise  a  rhoTiiboid-shaprd  piece  of  Lone  with 
l>a.s(^  postrriur  from  thv  feioiir,  the  lower  limit  of  tlie  rhomboid  beiug  ^4  ^^- 
abuvc!  thi^  e}jiphy8cal  line.  Reinove  so  mucb  bone  tbat  wben  tbe  divided  ends 
of  bono  aro  piit  in  apposition  the  whole  limb  is  straight,  wbilo  tbe  knee  joint  is 
in  itH  poHition  of  i^fi^eatest  bjperextension.  Shortening  of  the  flc*xor  teiidons  of 
tliiT  kneo  ni  a  v  be  iK*i^eysary. 

FOB  BONY  ANKVLOSIS  OF  THE  KNEE. — When  tuberciilosis  is  the  cause 
of  ilic  1)1  iny  ankvlosi^  it  is  wise  to  oporate  as  far  as  possiblo  from  the  joint  lest 
en(^apt?uiatt'd  infected  agenta  b^  let  luose.  Operation  is  inJit?ated  when  malpo 
sition  interferea  Bcriouslj  with  walking  or  standing,  Coiitracttire  of  the  ham- 
string  nuiscUifl  mav  intf^rfere  with  correetion,  in  which  čase  t-enotomj  or  tendon 
lengthening  is  intlicated, 

1,  LiiNKAK  OsTEOTOMv  OF  THK  Femur*— On  Bither  the  inner  or  outer  side 
of  tbe  rectus  tendon,  on  a  level  with  a  line  drawii  transverselj,  a  finger's  breadth 
above  tlie  vipper  portion  of  the  exteriial  condvle,  make  a  longitiidinal  wound 
sntfieJent  to  aiJmit  a  Alacewen's  osteotonie.  Pro^ecd  exactly  as  iu  siipracondv- 
loid  O6*teotoniy. 

2.  LiNEAR  OsTEOTOMv  OF  BoTH  Fk^tor  AND  TiBTA, — ^When  sectiou  of  the 
femnr  alone  is  insufficient,  to  it  mav  be  addcd  a  linear  osteotomy  of  the  tibia 
imnjcdiately  below  the  anterior  tubercle.  Ingtead  of  making  a  linear  osteotomv 
of  th(3  tibia,  Wendorff  exeises  a  \vedge  of  lwne  (with  its  periostcnm)  with  its 
bane  anterior.  Tbis  not  onlv  belps  in  corrc^ting  tiie  defomiitv,  bnt  provi*les  a 
fragment  of  bone  wbieb  be  iiiserts  iiito  the  eleft  left  in  the  femnr,  aftcr  it  ha§ 
been  divided  and  straightened. 


EX0IBION    OF    THE    DIAPHYSIS    OF    THE    HUMEEUS 

The  incision  is  vertieal  along  the  lateral  bieeps  fnrrow,     The  biceps  and 
coraeobrachialis  are  retracted  inward  and  the  triceps  outwaTd.     In  thiš  way 
the  middle  two  fonrths  of  the  hninenis  can  be  exposed  without  danger  of  in- 
jnring  important  strnctnres,  partienlarlv  the  mnsculospiral  nerve,     The  perios- 
tenm  is  inoiseJ  and  reflected,  folIowing  whieh  the  operation  is  done  entirelv    m 
snbperiošteally.     In  čase  one  wishes  to  opera  te  on  the  npper  fonrth  of  tbe  | 
diaphysis,  the  incision  shonld  rnn  soniewhat  obliqnely  upward,  follovving  tbe 
molian  edge  of  the  deltoid.     The  deltoid  is  then  retracted  npward  and  out- 
wani  and  the  cephalic  vein  either  Jonb1y  ligated  and  divided  or  retracted  in- 
ward.    It  is  usnally  not  necessarv  to  carry  the  incision  npward  above  the  middle 
of  tb(*  deltoid.     In  tbe  lower  fonrth  the  incipion  nms  in  the  space  l>etween  the 
brachialis  anticns  on  the  inner  side  (retracted  inward)  and  on  the  outer  the  ^ 
supinator  longns  (retracted  oiitward),  while  the  nuiscnlospiral  nerv^e  is  retracteri  H 
externally  and  baekward.   In  the  lower  fonrth  the  end  branch  of  the  musculo- 
cutaneons  nerve  is  observed,  rnnning  between  the  braehialis  anticus  and  biceps, 
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where  it  breaks  throngh  tlie  fascia  juat  abovc  the  laterat  epicondyle,  at  which 
point  it  becomes  a  cutaneous  nerve.  In  some  c^ses^  particularlj  after  compli- 
cated  fractures  with  exoessive  callus  fomiatioii,  the  relatioiis  may  be  diffieult  to 
make  out.  In  sneh  cases  the  advice  o£  Ollicrs  shoiild  be  follovvcd,  whicli  is  to 
dissect  out  the  miieculospiral  nerve^  eb  the  iirst  proceeiling,  so  that  ifc  shall  not 
later  ho  xmwittingly  injiired, 

The  attack  of  the  humenis  from  behintl  shoiild  be  avoided,  since  daraage  to 
tbe  miiseulospiral  nerve  is  more  thaii  likelj  to  follow,  as  it  gives  branches  to 
ali  three  divisions  of  the  triccps.  j 

BXCISIOW    OP    THB    KAPHTSIS    OP    THB   UI.HA  j 

This  is  coraparativelv  simple  since  the  uliiar  poaterior  border  from  the  ole- 
eniiioii  to  tlie  stvioid  proces«  is  not  covered  bv  miiselea  and  is  therefore  easj  to 
palpate  and  to  laj  bare.  The  ineision  ah^iig  the  posterior  bordor  is  at  the  samo 
tirne  the  boimdarv  line  between  the  dorsal  and  ventral  fascial  leaves*  After 
subperiustcal,  hluiit  raising  up  from  the  bone  of  the  anconeus,  on  the  dorsal 
side  of  the  exteTisor  earpi  ulnaris,  aiid  tlie  fiexor  profiindiis  digitonnn  with  the 
fiexor  carpi  nlnaris  on  the  volar  side,  almost  the  entire  circumference  of  the  ulna 
is  free,  which  wi]l  allmv  any  of  the  procediires  alreadv  mentioned  to  be  per- 
formed. 

BSOISIOK    OF    THE    DIAPHYEIS    OF    THE    BADICTS  ' 

The  nppcr  end  of  the  radiua  alone  is  best  exposcd  by  Kocher^s  lateral  in- 
ciaiou  for  reseetion  of  the  elbow  jotnt  (whieh  see). 

For  the  exposiire  of  the  entire  diaphjsia  the  forearm  is  placed  in  an  obtuse- 
angled  flexion  in  the  mid-position  betwe€n  pronation  and  aiipination.  The  in- 
eision is  made  ah>ng  the  outer  surface  of  the  radiiis  on  its  baek  side,  frora  the 
palpablc  head  of  the  radius  ahnost  to  tho  stvioid  process.  The  skin  edgea  are 
rctracted  to  eaeb  aide.  Tlie  fascia  is  split  between  the  broad  teiidinoiis  origin 
of  the  extensor  earpi  radialis  brevior  on  tlie  anterior  side  and  the  extensor  e-om- 
uiunis  digitormn  on  the  posterior  side.  In  the  upper  part  of  the  ineision  appear 
the  obliqnely  rnnning  fihera  of  the  snpinator  hrevia  covering  the  radiiis.  This 
inusele  is  sharplv  divided  npon  the  bone,  beginning  bclow  and  proceeding  np- 
ward.  At  the  iinish  of  the  operation  the  divided  ends  are  again  nnited.  The 
muscle  at  ita  npper  part  tnust  be  divided  witli  great  čare,  since  the  posterior 
intcrosseons  nerve  nms  obiiquelj  throngh  the  miisele.  Abont  in  the  middle  of 
tlie  nidiiiH  the  broud  iusertiun  of  tlie  pronator  radii  teres  is  met  with,  and  this 
shonld  hc  separatoJ  snbperiosteallv  from  the  bone.  Below  the  middle  tho  ex- 
tensor  ossis  metanirpi  pollicis  and  the  extensor  primi  internodii  pollicis  are 
drawn  posteriorljj  while  in  the  lower  third  the  snperfieial  braneh  of  the  radia), 
ninnlng  obliquelj  poateriorly  over  the  last-nientioned  musele,  is  avoided.  In 
the  Iowenno8t  angle  the  tendon  of  the  extensor  carpi  radialis  brevior  rnns  pos- 
teriorly. 
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Kocher  gives  another  method  of  expo8ure  which  assures  perhaps  the  least 
danger  of  damage  to  important  structures.  The  incision  is  made  along  the 
anterior  surface  and  runs  along  the  ulnar  edge  of  the  supinator  longus  and 
corresponds  with  that  for  the  exten8ive  exposure  of  the  radial  artery.  The 
artery  is  retracted  toward  the  ulnar  side,  while  the  radial  nerve  is  drawii  toward 
the  radial  side,  thus  avoiding  injury  to  them.  In  the  distal  third  the  insertion 
of  the  pronator  guadratus  shoiild  be  divided  temporarily,  transverselj  to  its 
fibers ;  in  the  middle  the  pronator  teres ;  and  in  the  upper  the  supinator  brevis. 

If  the  question  is  the  infrequent  one  of  total  extirpation  of  the  radius,  the 
middle  of  the  shaft  should  be  sawn  through  and  the  2  halves  should  be  separatelv 
exarticulated.  Extensive  regeneration  of  bone  will  take  plače  if  the  exeision  be 
done  subperiosteally,  as  after  diaphyseal  tuberculosis  or  acute  osteomyelitiB. 


EX0ISION    OF    THE    FEBCUB 

One  can  expose  the  femur  without  injuring  important  structures  only  from 
the  lateral  side,  preferably  the  outer  side.  One  proceeds  by  separating  the  vas- 
tus  muscle,  which  arises  from  the  whole  length  of  the  linea  aspera,  from  the 
biceps  muscle.  The  leg  is  slightlj  flexed.  The  incision  extend8  fropi  the  mid- 
dle of  the  trochanter  to  the  external  condvle,  so  that  it  lies  just  behind  the 
lateral  edge  of  the  vastus.  The  iliotibial  band  is  divided  and  the  posterior  edge 
of  the  vastus  is  identified,  and  then  separated  from  the  biceps,  exposing  the 
linea  aspera.  In  order  to  reach  the  trochanter  from  the  linea  aspera  it  is  neces- 
sary  to  separate  the  gluteus  maximus  muscle  subperiosteally  from  the  outer 
border  of  the  linea  aspera  and  to  retract  it  forward. 


EXPOSUBE    OF    THE    POPLITEAL    8PA0E 

This  can  be  accomplished  either  from  the  inner  or  the  outer  side,  depending 
on  the  indications,  e.  g.,  the  presence  of  fistulse  or  of  abscesses. 

A.  From  the  Inner  Side. — The  limb  is  held  in  strong  outward  rotation  and 
in  right-angled  flexion  at  the  knee.  The  skin  incision  is  made  in  the  long  aiis 
behind  the  posterior  edge  of  the  adductor  magnus  tendon.  After  splitting  the 
fascia  lata,  one  proceeds  between  the  median  intermuscular  septum  and  the 
soniimembranosus  tendon  down  to  the  bone,  rctracting  the  muscles  apart  with 
blunt  retraetors.  The  entire  vessel  and  nerve  bundle  is  raised  up  subperiosteallj 
in  toto  from  the  bony  popliteal  plane  and  held  to  one  side  by  large  blunt  re- 
traetors. 

B.  From  the  Outer  Side. — The  limb  is  held  in  adduction,  inward  rotation 
and  sliglit  flexion  at  the  knee.  The  skin  incision  is  made  between  the  vastus 
extcrnus  and  biceps  muscles.  The  vastus  externus  arises  from  the  whole  ex- 
ternal  lip  of  the  linea  aspera,  and  one  arrives  at  the  femur  with  least  damage 
along  its  back  surface.    The  biceps  and  vesscls  are  retracted  posteriorly. 
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RESEOTION  OF  THE   TIBIA 


i.  KcsectioE  of  the  Tibial  Head. — The  exeision  of  the  entire  tibial  head  is 
exclu8ively  reqiiireJ  for  sarc*oiim.  Aa  a  rcsulfc  of  tliis  aperation  a  defoct  10  to  12 
cra.  long  results  in  the  bone,  wbich  comprises  practieally  ali  tbe  lower  part  of 
the  knee  joint.  Thia  defect  luust  be  filled  in  in  some  way.  In  order  to  avoid 
having  the  sear  come  over  the  snbseipicnt  iniplant  the  inciaion  shonld  lie  over 
the  fibula  side,  as  in  Kot*her's  inciaion  for  resection  of  the  knee  joint.  The 
incision  begins  3  fiiigers'  breadth  alx>ve  the  iipper  edge  of  the  patella,  pr«weed^ 
verticallv  downward,  2  fingers'  breadth  froin  the  lateral  edge  of  the  onter  side 
of  the  patella,  to  a  point  ii  tin^rs'  breadth  bclow  the  lowci3t  extent  of  the  tumor, 
where  it  eurves  forward  over  the  anterior  edge  of  the  tihia.  The  faseia  is  spi  it 
in  the  same  plane  and  laterallv  froni  the  cjiiadriceps  tendon  the  knee  joint  is 
opened*  The  extensor  apparatns  ia  drawn  toward  the  inner  side,  and  the  liga- 
mentum  patelhe  is  divided  at  the  tiiberositj  of  the  tibia,  or,  if  the  čase  allows — 
e.  g.,  cyst  in  the  tibial  head — the  tnberogitj  of  the  tibia  is  circumscribed  \vith 
a  knife  and  then  ehiseled  out  of  the  bone.  The  crneial  ligaments  are  divided 
and  the  tibial  liead  on  ali  aides  is  isolated  bv  dividing  the  nuiseular  attaehments. 
The  tibia  is  divided  with  the  Gigli  9aw  beneath  the  lowermoat  sarcoma  boun- 
darv,  whieh  has  been  previouslv  determined  by  the  X-rav.  The  chiael  had  best 
not  be  used  since  splintering  niav  be  eauseJ  with  extensiou  of  tiunor  tissue  into 
the  wound.  Proceeding  from  within  oiitward  ali  remaining  soft  part  connec- 
tions  are  divided  and  finallv  the  liganient  joining  the  tibia  vvith  the  fibula.  The 
bleeding  at  thiš  stage  is  usiiallj  severe.  After  ext!rpation  of  the  liead,  aH  bleed- 
ing  is  oontrolled. 

Ag  for  the  filliug  in  of  the  defect  thus  arising  three  measures  are  con- 
sidered :  1,  The  ivedginii;  of  the  pointed  fibula  into  the  femnr  at  the  intercondv- 
loid  notch*  To  do  this  the  iilnda  end  is  ehiseled  so  that  it  beeoines  poiuted  and 
abont  a  2  cm.  round,  deep  hole  is  made  in  the  intereondyloid  noteh  to  fit  the 
fibula,  whieh  is  driven  into  tlie  hole.  2.  The  transplantation  of  tbe  intiict  fibula 
head  into  the  intercondvloid  noteh.  This  will  hypertrophy  functiouallj  and 
the  procedure  has  the  advantiige  of  eveutuallv  giving  motion  at  the  new  femur- 
fibula  joint.  The  intaet  fibula  head  must  be  finnlv  placed  in  a  sniooth  cavity 
of  t}\e  fenuir,  and  the  liganientum  patelhr  nuist  be  fastened  to  the  fibula. 
Perinsteal  fixation  is  not  oertain  euough.  The  sureat  way  is  to  drill  the  fibula 
and  to  f  a  sten  with  ehromic  gut  sutures  the  ligamentum  patellse  through  the 
drill  holcs. 

3-  A  better  method  to  fill  the  defeet  than  the  previouslv  described  pro- 
cedures  is  to  implant  the  upper  portion  of  the  fibula  \vith  periosteum  taken 
from  the  other  ]eu:.  The  seetion  to  be  trausplauted  i?linuld  be  louger  than  the 
defect  itself  and  should  be  driven  into  the  nicdullarv  eavitv  of  the  Iowcr  tibial 
stinup.  The  weight  of  the  I>ody  should  not  be  allowed  on  the  transplant  untH 
eight  raonths.to  a  year  ha  ve  elapsed. 
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PABTIAL   OB    TOTAIi   BESEOTION    OF    THE    TIBIA 

For  the  resection  of  the  diaphjsis  of  the  tibia  a  similar  incision  is  uaed  as 
for  necrotomj.  These  resections  are  usuallj  for  sarcoma,  who8e  extent  is 
previouslj  ascertained  by  rontgenograms.  One  should  alway8  be  siire  to  isolate 
the  tibia  through  healthy  tissues.  The  incision  is  begun  in  the  neighborhood  of 
the  tubero8ity  of  the  tibia,  higher  or  lower  as  the  čase  may  be,  and  swing8  in  a 
broad  curve  2  fingers'  breadth  intemally  from  the  anterior  edge  of  the  tibia 
dpwiiward  to  a  point  beneath  the  future  division  of  the  tibia.  The  soft  parts 
are  dissected  up,  expo8ing  the  tibia.  The  fascia  and  the  muscles  are  divided 
by  a  knife  in  healthy  tissue.  The  periosteum  is  removed  with  the  bone,  if  the 
resection  be  for  sarcoma.  The  division  of  the  bone  should  be  done  with  a  Gigli 
saw,  and  not  with  a  chisel,  for  fear  of  splintering  the  bone  with  consequent 
scattering  of  sarcomatous  material  into  the  wound.  An  Esmarch  toumiquet 
had  best  not  be  used  because  the  subsequent  oozing  may  endanger  the  lif  e  of  the 
transplant. 

The  various  endeavors  made  to  fill  in  the  defect  are  interesting.  In  partial 
diaphyseal  tibial  defects  the  only  procedure  which  seems  worthy  of  imitation 
is  the  implantation  into  the  medullary  cavities  of  the  remaining  stumps  of  a 
section  taken  from  the  opposite  healthy  fibula,  together  with  its  periosteum. 
The  fibula  is  preferred  because  its  loss  occasions  no  disturbance  in  function, 
or  a  bone  section  may  be  removed  with  periosteum  from  the  opposite  healthj 
tibia.  Bittner  filled  in  a  defect  of  the  lower  tibial  diaphysis  by  a  bony  bridge 
comprising  almost  half  of  the  upper  part  of  the  tibia.  The  tibia  was  drilled  just 
below  the  tubero8ity  transversely  through  its  middle  and  the  anterior  half  was 
separated  transversely  by  a  Gigli  saw.  The  anterior  half  was  then  separated 
vertically  downward  by  a  Gigli  8aw.  The  tibial  bridge  wa8  then  so  transplanted 
into  the  defect  that  the  upper  broad  end  came  to  lie  below  upon  the  epiphvsis, 
where  it  was  fastened  with  interrupted  silk  sutures.  The  upper  end  wa8  then 
fastencd  to  the  raw  end  of  the  tibia  by  the  same  sutures.  There  resulted  good 
consoHdation  and  good  function.  At  first  the  growth  of  the  tibia  seemed  to  be 
inhibited,  later  it  appeared  to  be  increased. 

Tf  the  entire  diaphvsis  should  have  to  be  removed  for  osteomyelitic  neerosis, 
the  periosteum  should  be  preserved  and  enough  of  a  shell  of  bone  to  be  left  upon 
it  to  preserve  its  continuity  and  to  prevent  deformity  since  a  human  transplan- 
tation  in  presence  of  infection  is  out  of  the  question. 

BESEOTION  OF   THE   FIBTTLA 

The  least  damaging  access  to  the  fibula  in  its  entire  extent  lies  behind  the 
peroneal  musolos.  Above  the  cxternal  poplitcal  nerve  crosses  the  fibula  head  in 
a  s])iral  fashion.  This  ncn^e  is  first  dissected  free  and  drawn  fonvard.  The 
entire  (lia])hysis  of  the  fibula  is  then  acccssible  after  the  peroneal  muscles  are 
drawu  forwar(l.    The  manner  of  exposing  the  fibula  in  front  of  the  peroneal  * 
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nniscles  is  to  ^^e  avoidedj  siiieo  Iiere  the  aiiterior  tibiiil  iierve  nms  in  its  entire 
leu^^h  directlj  iii  front  of  tlic  iibula,  so  that  subsequent!v  the  nerve  is  liable  to 
I>ecgme  in  vol  ved  in  the  scar  tissue.  Itesectious  of  the  fibula  do  not  in  j  ure  the 
fiiuctions  of  the  limb  in  the  sli^htest  It  is,  therefore,  freqiient]y  nsod  far  free 
I>erioj*teal  bone  transplantations.  The  lower  fibula  end  mnst  be  preserved,  how- 
e\*er,  sinee  the  niortise  of  the  ankle  joint  and  with  it  the  position  of  the  aatrag- 
flJus  and  os  ealcis  depends  upon  it. 

THB    EZrmPATION    OF    SIHGI^    TAJKEAIi   BONBS 

Eztirpation  of  the  Astragalue, — Tn  thia  operatioii,  one  mnst  renicniber  that 
^ho  as^tni^aliis  is  anehored  in  a  close  liganieiitons  nuion  with  the  neigbboring 
oonea.  The  incision  is  niade  from  the  front  of  the  external  malleolus  parallel 
^Hj  external  to  the  peroneus  tertiiis  nuiscle  over  the  ankle  joint.  This  is 
^pened  and  tbe  juint  c-apaide  is  tiisseeted  away  externally  and  iiiteniallv.  The 
»if»:anient8  on  the  oiiter  aide  are  divided  and  then  those  on  the  inncr  side,  thia 
lafter  l>eing  assii?ted  bv  atrong  addiictiou  and  prving  on  t  of  the  astragalng. 

The  extirpation  of  the  astragahis  is  indicated  in  isolated  tnbcrcnlosia,  in 
severe  fraetnres  and  disloeations,  and  in  cluh  foot. 

Eztirpation  of  the  Calcaneus,- — Of  the  nsiial  incisions  for  the  expasnre  of 
the  calcaneng!,  the  .sinipk^sf  is  that  of  Landerer,  \vho  makea  a  median  incision 
over  the  Achilles  temlon  and  into  the  šole.  The  calcaneus  is  thercbv  %vcll  cx- 
posed,  the  onlj  objection  being  that  the  acar  lies  in  part  on  the  plantar  siirface, 
whieli,  aceording  to  Landerer,  does  not  prejiidieo  \valking,  but  is  avoided  by 
many  snrgeons.  Anotber  ineiaion  is  a  postcrior,  horizontal  arelied  incision, 
whieh  divides  the  Achillea  tendon  at  its  insertion  and  \vhich  reaches  forward  to 
the  front  kunidarv  of  tlie  ealeanens,  Koeher  makes  an  external  cnrved  incision 
and  adds  to  tbis  a  vertieal  incision  along  the  intcrnal  aide  of  the  Achillea  ten- 
don. The  fiirther  procednres  are  alike  in  ali  the  incisiona.  The  flaps  are  dis- 
sected  up  from  the  bone,  the  Achilles  tendon  divided  at  its  insertion,  the  pos- 
terior  part  of  the  ankle  joint  opened,  the  outer  side  bared  after  raising  np 
the  peroneal  tendons,  and  the  atrong  interosseons  Hgament  divided.  After  cnt- 
ting  the  external  calcaneocuboid  ligament,  the  ealeaneocuboid  joint  forward  is 
opened,  the  flexor  tendons  are  drawn  npward  on  tbe  posterior  internal  side  and 
tbe  remaining  attacbnients  on  the  internal  aide  are  divided.  Dnring  the^e  en- 
tire  procednres  the  calcaneus  is  drawn  from  side  to  side  by  a  lion-toothed  bone 
foreeps. 

Eztirpation  of  the  Scaphoid, — The  acaphoid  bone  is  expo8ed  through  an  in- 
cision parallel  to  the  tendon  of  tbe  extenaor  longna  balhicis.  The  perios- 
ti>ufn  is  divided  and  separated  ali  arcund,  and  the  capsule  attacbnients 
with  tho  three  cnneifono  bones  and  the  aatragaloscaplioid  articniation  are 
suijcapAularlv  divided.  The  extirpation  follows  Hnbperiosteallv  and  sub- 
eap8nlarly»  It  is  indicated  in  isolated  bone  foci  in  the  scaphoid  and  in  idnb 
fooU 
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BESEOTIONS   OF    THE    GLikVIOLE 

But  few  bones  can  be  exposed  as  easily  as  the  clavicle,  sinoe  throug^umt 
almost  its  whole  extent  it  is  covered  only  by  skin.  The  exposure  of  the  healthj 
bone  occurs  on]y  as  a  preliminary  act  in  the  course  of  other  operations  and  cao 
be  made  tran8versely,  i.  e.  in  the  direction  of  the  clavicle,  or,  in  a  ciicum- 
scribcd  exposure,  it  can  be  made  vertically  with  lateral  retraction  of  the  soft 
parts.  The  technic  is  similar  to  the  siibperiosteal  rib  resection.  If  the  que8- 
tion  is  of  exposure  of  the  bone  in  diflFiise  fractures,  pseudarthroses,  tubercolosis, 
or  osteonivelitic  necrosis,  then  the  technic  is  scarcelj  any  more  difficult,  pa^ 
ticularlv  if  one  can  work  subperio8teally.  These  procedures  are  to  be  considered 
"tvpical/'  and  with  these  the  transverse  or  oblique  temporary  osteotomj  and 
the  division  in  continiiity,  whether  they  be  imdertaken  for  the  pnrpose  of  ex- 
posing  Ihc  structiires  Iving  back  of  the  clavicle  as  a  preliminary  step  in  other 
shonhler  operations,  or  whether  the  diseased  bone  itself  is  to  be  removed.  Ccm- 
siderable  difRcii]ty  is  often  met  with  in  extirpating  the  clavicle  for  new  growth8 
in  čase  these  have  reached  a  considerable  size. 

The  f ollovving  are  some  of  the  procedures : 

1.  Tcmporary  08teotomy  of  the  Clavicle. — This  procedure  is  valuable  for 
•  extenaive  expo8iire  of  the  retroclavicular  vessels  and  nerves.    The  best  incisiou 

is  a  vertical  one  which  begins  above  the  middle  of  the  clavicle  and  proceedd 
perpendicnlarlv  or  8omewhat  obliquely  laterally  over  the  clavicle  and  pectoralis 
major  nniscle.    This  mnscle  may  then  be  divided  as  much  as  is  nece8saTy  trans- 
verselv  to  its  fibors.    The  wonnd  edges  are  retracted  to  each  side  and  the  perioa- 
tonm  is  cireuhirlv  divided  and  separated  for  1  cm.     A  blunt,  flat  instrument, 
sucli  as  an  elovator  or  Kocher's  goiter  sound,  is  inserted  behind  the  bone  from 
below  iipward,  and  a  Gigli  saw  is  passed  behind  the  bone,  which  is  divided 
obliqnely  from  above  internallv  do\\Tiward  and  outward.     This  work8  against 
the  puli  of  the  aternomastoid.    Blunt  hooks  are  passed  beneath  the  ends  of  the 
sawn  surfaces  and  these  are  drawn  upward  and  thus  apart.     This  separation 
occurs  most  extensively  when  the  ligaments  fixing  the  clavicle  are  divided,  i.  e. 
ligamentum  costoclavicular,  ligamentum  coracoclavicular,  and  finallj  the  snb- 
clavius  muscle  with  its  fascial  capsule.    Simple  wire  or  silk  suture,  after  finish- 
ing  tlie  operation,  suffices  for  consolidation. 

2.  Resection  in  continaity  of  the  clavicle  is  best  done  by  an  incision  in 
the  soft  parts  parallel  to  the  long  axis  of  the  bone.  Where  suitable,  the  perios- 
teuni  is  split  in  like  direction  on  the  front  surface  and  the  bone  is  removed 
subporiostc^allv  as  in  resection  of  the  ribs.  Callous  masses  Iving  behind  fumish 
oc»(»asi()nal  ditficulties,  particularlv  in  the  vicinitv  of  the  great  vessels  and  of 
the  ]>lexus. 

3.  Total  resection  of  the  clavicle  is  performed  by  a  long  incision  in  the 
long  axis  of  the  clavicle,  \vhieli  divides  skin,  platvsma  and  supraclavicular 
aensorv  ncrv(»s.  Susj)icious  skin,  overlving  tumors  attached  to  the  skin,  will 
require  circumseribing  and  exeision,   \vhieh  mav  necessitate  the  8ubsequent 
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formation  of  one  or  several  flaps.  In  tuberculosis  and  in  osteomjelitis,  in  the 
fistulous  stage,  the  ends  of  the  clavicle  can  often  be  retained,  but  the  rule  should 
alway8  be  followed  that  in  ali  cases  of  malignant  growths,  the  total  resection  of 
the  entire  bone,  together  with  its  periosteura,  shonld  be  undertaken.  The  sepa- 
ration  and  freeing  of  the  bone  will  begin  most  eaaily  at  the  joint  who8e  clavicu- 
lar  part  is  least  diseased.  If  ono  has  a  choice,  according  to  the  views  of  most 
authors,  the  separation  had  better  begin  in  the  acromioclavicular  joint.  This  is 
opened  at  once  by  a  strong  scalpel,  which  below  is  turned  toward  the  stemum 
and  with  the  knife  held  close  to  the  bone,  the  coraco-acromial,  coracoclavicular, 
as  well  as  the  posterior  ligaments  of  the  joint  are  divided.  The  clavicle,  which 
has  now  become  more  mobile,  is  progressively  held  up  and  then  separated. 
Above  the  trapezius,  below  the  deltoid  and  subclaviiis,  clavicular  portion  of 
pectoralis  major,  above  medianlj  the  clavicular  insertion  of  the  sternomastoid 
are  aH  divided.  The  final  act  consists  in  the  separation  in  the  sternoclavicular 
joint,  which  requires  the  division  of  the  powerful  costoclavicular  ligament  and 
the  capsule  strengthening  the  sternoclavicular  antcrior  ligament.  The  final 
separation  is  made  easier  by  tuming  motions  of  the  clavicle.  Proper  čare  is  to 
be  taken  of  the  very  friable  veins  lying  immediately  behind  the  joint.  Par- 
ticularly  difficult  are  the  relations,  if  the  stemal  end  of  the  clavicle  is  involved 
in  the  tumor.  In  such  a  čase  it  may  be  wise  to  remove  a  piece  of  the  manubrium 
of  the  stemum.  After  the  removal  of  the  clavicle,  there  follows,  whenever  pos- 
sible,  the  suturing  of  the  muscles  (trapezius  to  deltoid,  sternomastoid  to  pec- 
toralis). After  allowance  is  made  for  drainagc,  usually  in  2  places,  the  skin 
is  closed. 

The  loss  of  the  clavicle,  even  with  its  periosteum,  causes  no  severe  disturb- 
anoe  in  function. 

4.  Segmenta!  resection  of  the  clavicle  for  osteoplastic  purposes,  not  only 
in  the  sense  of  free  autoplasty,  but  also  in  the  formation  of  skin-periosteal- 
bony  flaps  has  often  been  performed,  particularly  for  making  up  a  loss  of  the 
lower  jaw.  The  technic  of  this  procedure  is  very  simple.  It  should  be  remem- 
bered  that  the  clavicle  is  brittle,  hence  the  chisel  is  unsafe.  A  Gigli  saw  should 
be  used.  Another  disadvantage  is  the  loose  connection  of  the  periosteum  with 
the  skin. 

OPEBATIONS    ON    THE    SCAPUI.A 

The  following  are  the  more  or  less  typical  procedures  on  the  scapula : 
Ezposnre  of  the  Scapnla. — Exposure  of  the  bone  is  necessary  in  complicated 
fractures,  osteomyelitis,  necrotomy,  and  partial  resections  (with  chisel),  also  ex- 
posure  of  an  edge  for  muscle  or  callus  removal.  For  the  exposure  and  re- 
section of  the  spine  of  the  scapula  and  the  ncighboring  part  of  the  body,  the 
normal  incision  is  one  ovcr  the  palpable  free  ed^re  of  the  crest  of  the  spine,  to 
which  can  be  added,  if  necessarv,  a  second  incision  along  the  median  edge  of 
the  bone.  The  patient  should  lic  upon  the  healthv  side.  The  incision  directlv 
ezposes  the  crest.     According  to  the  position  of  the  disease,  the  spine  can  be 
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freelj  expo^sed,  after  separatkm  with  the  elevator  of  tbe  iovsertioiis  of  ilic  tra-^H 
peziuii  iibovc  and  of  the  deltoid  below,  bv  bliint  scparatioii  of  tbe  supraspiiiatus^B 
above  and  the  iiifraapiiiotus  l>elow.  If  one  is  compelled  to  separate  further^B 
toward  tbe  neck  of  the  seapida,  čare  sboiild  be  taken  not  to  injiirc  the  tran^-  ^ 
verse  scapiilar  arterv  and  the  suprascapiilar  nerve,  ninning  in  front  of  the  ii»*  J 
ferior  transverse  scapiilar  ligameiit.  The  nerve  can  I>e  exposed  to  sigbt  kterallj^H 
from  tbe  external  frec  edge  of  tlie  spine  in  the  deptba  hetwccn  tbe  supra-  and^J 
infraspinatus  miisele«.  For  tlie  exposnre  and  resection  of  tbe  lo\vermost  pQ^^| 
tion  of  the  scapular  bodv,  according  to  tbe  sitiiation  and  extent  of  the  diseaae,  ^M 
a  smaller  or  greater  ineision  is  rerpiired,  preferablv  ninning  along  the  median,  ^M 
vertebral  edge  of  tbe  bone.  The  tiponenroais  and  h>%venno8t  fibers  of  the  tu-  ^M 
pezius  are  thcn  separated.  One  tben  eitber  bhmtlv  separates  tbe  fibers  of  the  ^M 
infraspinatns  or  proceeds  between  this  muscle  and  the  teres  major,  or,  in  čase  ^M 
more  extensivo  exposnre  is  neeessarv,  sbarplv  dividea  tbe  origin  of  the  infra^  ^M 
spinatna  from  tbe  median  edge.  The  muscle  is  tben  bhmtlv  separated  m\  ^M 
laterall  J  retracted.  The  suprascapular  nen^e,  which  supplies  the  muscle,  is  tks  H 
nujst  .surelv  avnided.  ^M 

Subtatal  and  Total  Beiection  of  the  Scapmla. — Malignant  new  growths  hr-  H 
nisli  praeticallv  the  single  inflieation  for  this  infretjnent  operation.     One  speaks  ^M 
of  subtotal  rei^^etion  wben  either  the  processcs  or  the  joint  siirface  or  aH  3  st^l^  T 
tures  are  not  removcd.    Tbia  is  possible  in  eertain  instances,  in  which  čase  it  ii     I 
of  great  advantage  for  the  fimction  of  the  arm.     Tbe  teebnic  of  both  pro-    J 
eediires  in  tbe  main  is  alike  and  tbci*efore  the  v  win  be  described  together.  LarpicH 
incisions  aro  indišpensable.     The  patient  lies  on  the  bealthr  side.     Tbe  first  inr^B 
cision  Tiiu^  alnng  tlie  vertebral  edge  of  tbe  seapnla  from  the  iipper  to  the  low<3rH 
angle,  and  to  this  is  added  a  transverse  ineision  from  the  acromion  to  the  fir^^f 
ineisioih     Tbe  skin  is  refleeted  in  tbe  fonn  of  two  trianglcs,  so  tbat  tbe  fascii^f 
overlving  t  bo  seapnla  is  everywbere  exposed,     From  tbe  upper  lip  of  the  spiniH 
of  the  seapnla  tbe  insertion  of  the  trapeziiis  is  sharplv  divided,  and  abovc  ih^M 
aponeurotic  part  of  tbe  same  mnscle  is  separated  from  the  vertebral  edge  aii^| 
reHeeted  internallv.     Next  the  origin  of  the  deltoid  is  separated  from  the  acr^fl 
m  i  011  and  the  spine.     The  upper  i?iternal  edge  of  the  seapnla  is  lifted  up  fro|^| 
the  thorax,  wbicb  piits  tbe  miiscles  on  tbe  stretch,  thns  rendering  the  separatio^f 
of  tbe  rliomboids  and  tbe  sealenns  antiens  from  tbe  internal  border  easv.     Afl 
soon  as  the  separation  of  the  muscles  aronnd  tbe  lower  angle  is  conipletcd,  ivhicHl 
is  facilitated  by  the  arm  being  brought  over  the  chest,  tbe  seapnla  becoraes 
raobile  and  is  brought  into  a  sagittal  position,  \vbieb  renders  furtber  separation 
easier.     There  follovvs  then  progressivelv  the  separation  of  the  mnseles  inserted 
into  the  upper  edge:  the  levator  scapuhe  and  tbe  omobvoid.    Tbe  seapnla  is  now 
better  able  to  he  elevated  from  tbe  chest  bnt  stili  is  attached  to  tbe  clavicle  bv 
ligaments  and  to  the  biimerns  bv  the  seapnlohnmeral  museles,     Tbe  mnseles  t^ 
be  next  separated  are  those  whieb  snrronnd  tbe  shonhler  joint.     The  involvefl 
ment  of  tbe  joint  snrface  in  the  new  growth  is  next  determiued,     Tf  the  glcnoid 
and  the  closed  joint  can  be  retained,  then  the  latissiraus,  teres  major  and  ininor 
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need  not  be  sacrificed,  biit  should  later  bo  fixed  to  the  thorax,  The  supra- 
spinatiis  aiid  infraspiiiatiis  are  practically  always  sacriticed,  and  are  divided 
as  thev  beeuijie  tendiiioiKs.  The  eircuniflex  nerve  met  wtt!i  on  the  lovver  edge  of 
the  teres  miiior  and  supplving  the  deltoid,  is  avoided.  Finallv  the  broad  siib- 
acapular  tendon  is  divided  on  the  front  median  side.  In  the  subtotal  reseetion 
the  acromion,  the  coracoid  process  and  the  glenoid  procesa  are  divided  with  the 
chiseh  Easier  is  the  total  resection,  for  which  purpose  at  first  the  ^hoidder 
joint  luipsnle  is  opened  above  and  l>ehindj  fo!luwod  by  division  of  the  loiig  l>if*t'pH 
tendon  and  the  tendon  of  the  outer  rotators.  Then  the  subscapular  tendon  is 
divided  froni  above  with  the  ann  outward]y  rotated.  The  sepaTatioii  of  tho 
eoracoid  process,  mi  aceonnt  of  iU  strong  ligamentous  attachments,  is  diHieult. 
Therefore,  its  retention,  or  at  least  the  retention  of  its  end,  is  advisablc  bceauso 
at  the  finish  of  the  operation,  by  fixation  of  the  process  to  the  thorax,  a  better 
siipport  is  afforded  to  the  three  miiscles  attached  to  it.  Dani^erona  hemorrhage 
can  be  avoided  by  a  progressive  division  of  the  mu&cles,  with  inimediate  grasp- 
■  ing  of  the  niimerous  mnsole  arteries.  It  is  usually  necessarj,  for  the  sake  of 
thoroiighness,  to  remove  the  muscles  lying  upon  the  front  and  back  of  the 
seapula. 

BONE    OEAFTrN^O    OB    TBANSFIJIKTATIOK 

Bone  traosplantation  bas  beeome  a  weIl-recog;nized  and  siiccesafnl  snrgical 
procedure.  Perhaps  no  one  snbjeet  in  surgerv  has  creatcd  a  greater  diseussion 
than  the  fiinetion  of  the  periostenm  in  bone  transphmts  and  what  it  aecom- 
plishee.  To  nnderstiind  the  snbjeet  it  win  be  necessarj  to  give  tho  three  differ- 
ing  vie\vs  of  Icading  aiithoritiea  aa  to  the  life  of  grafts. 

1.  The  iiniversallv  aeeepted  view  in  Qermany  is  that  of  Axhansenj  who 
maintains  ttiat  the  bone  in  a  graf  t  always  dies,  is  absorbed  and  is  reformed  from 
the  periostenm,  whieh  ah>ue  reniains  living  in  transplants. 

2.  The  second  view  ia  that  of  Maeewen,  of  Gla8gow,  who  8ays  that  the  bone 
in  a  graf  t  ia  rcprodnee<l  froni  the  proliferation  of  osteoblasts,  deri  ved  from  the 
ostcoblasts  witlnn  the  bone  of  the  graft  itself,  and  ita  regeneration  takea  plače 
independenttv  of  tJje  periostenm,  who9e  onlv  fnnetion  is  that  of  alimiting  mem- 
brane, whieh  prevents  tlie  apread  of  the  osteobhists  into  the  aurronnding  tiasues. 

3.  The  third  view  is  that  of  Mnrphv,  wbo  savs  that  the  graft  is  not  oa- 
tcogenetic  Init  simplv  osteoconductive.  Provided  it  be  in  contact  at  one  or  both 
extremities  with  otlier  living  bone,  the  graft  acta  simplv  as  a  scaffolding  for  the 
gro^^th  of  the  eapillaries  \vith  their  oateogenetic  cells  aa  tliev  ativanre  from  tlie 
living,  contaetiiig  extremities  into  the  graft.  The  periosteuni  takes  no  part  in 
the  aetnal  reprodnetion  of  new  bone.  To  analyze  Pr,  Mnrphy's  tranaplanta- 
tiona  a  little  furtlier,  I  mav  aav  that  I  have  gone  thmiigh  aH  of  his  reported 
transplantations  with  the  objeet  of  finding  ont  jnst  what  wa8  done  witlj  the 
(»eriostrum  in  eaeh  proeednrc*  In  a  nnmber  of  eaaes  thia  \vaa  not  statcd.  Tn 
ali  sneli  instanees  I  have  aseertained  from  him  in  writing  exactly  what  was  done 
with  the  periostenm.    In  not  a  single  instance  did  he  omit  to  tranaplant  graf  ta 
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with  more  or  less  of  their  covering  periosteiim.  From  a  practical  standpmnt  I 
judge  that  he  does  not  kDow  just  what  wouId  have  happened  had  he  transplanted 
grafts  without  their  periosteum,  so  that  his  conclusions  as  to  the  f unction  of  the 
periosteum  are  conjectural  only. 

We  know  that  practically  every  graft  made  with  its  periosteum  will  permanentlj 
live,  if  asepsis  be  attained.     What  will  happen  to  grafts  made  without  their  perios- 


Fio.  36. — Transplantation  of  Section  of  Rib  into  Abdoicen.  A  seotion  of  a  rib,  B,  waa  Bubperio«- 
teally  resccted.  This  was  split  into  lon^^tudinal  strips  and  transplanted  into  abdomen.  Result:  new 
bone  B  has  entirely  filled  in  the  def ect  in  the  rib  because  the  periosteum  wa8  left.  The  strips  A  into 
the  abdomen  have  remained  alivc,  havo  grown  togcther  and  have  increased  in  sise. 


teum?  Following  the  publication  of  Macewen's  monograph.  "The  Growth  of  Bone," 
in  which  no  oateogenctic  power  is  attributed  to  the  periosteum,  I  made  4  human  trans* 
plantations  without  periosteum  and  in  every  čase  the  graft  wa8  ultimately  absorbed. 
That  led  me  to  perform  a  large  number  of  animal  experiments,  which  have  been  pub- 
lishcd  in  full  (9).  Every  graft  made  with  periosteum  lived.  Of  25  grafts  made  witb- 
out  periosteum  but  48  per  cent.  lived.  That  led  me  to  conclude  that  the  blood  8upply 
of  the  graft  was  the  all-important  factor.  Since  we  have  no  way  of  knowing  in  which 
caaes  the  blood  supply  will  be  sufficient  if  grafts  be  without  their  periosteum,  the  con- 
clusion  seems  irresistible  that  grafts  should  always  be  made  with  periosteum  upon 
them.  This  will  assure  8ubsequent  life  to  practieally  every  graft  so  made  if  asepsi« 
be  obtained.  The  conclusions  that  I  formulated  with  a  proof  of  each  are  as  follovs: 
They  form  a  fairly  complete  set  of  rules  for  making  transplantations : 
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1.  If  a  section  of  the  \vIh:i1c  diameter  of  a  btmv  bc  rcmovcd,  theii  the  bone 
will  rogenerate  between  the  enda  of  the  frap^ients,  if  tlio  whole,  or  a  part  of 
the  periosteiiin,  bridgiiig  the  tlefeet,  be  preserved, 

Proof:  Experitneiit  3  (Fig.  3*i),     Thia  animal  was  killed  8  months  after 
siibperiosteal  resection  of  a  seetion  of  a  rib  (B).     This  rib  withotit  periosteuni 
i**as  then  split  into  h)ii^itiidiiial  strips  (A)  and  these  were  transplanted  iiito  the 
abclomen.     Reaiilt;     The  defeet  in  the  rib^  frorii  whieh  the  periosteum  was  not 
reniovetl   (I>)  bas  bec»onje  ejitirelv  filled  iii  with  ]iew  buiic,     The  strips  (A) 
trnusplauted  into  the  abdaiiieii  bave  remaincd  intact,  liave  growii  together,  atid 
liave    iiiereased    in    size.      A 
photoriiierograph  of  a  seetion 
of     this     abdnioiiial     trans- 
planted bone  flhows  bone  per- 
fectlv  alive,  not  iindergoing 
absurptionj     and     eontaining 
\velbpreserved     and     nonnal 
marrow.     I  attribiite  the  liv- 
ing   of   these   transplaiits   to 
the  fact  that  the  splittini^  of 
the  orii^inal  rib  albjvved  suf- 
fieieut    blood   to   get   to   the 
bone  cells. 

This  is  a  refutation  of 
Dr.  Mnrphy's  eonelnsion,  in 
which  he  sajs  that  bone,  with 
or  without  its  periošteiim, 
when  transplanted  into  the 
8oft  parts  an<l  not  in  eontaet 
with  livintij  1*one,  always  be- 

coHies  ahsorbed  Tbis  WHrt  one  of  the  eases  in  whif*h  tbe  ^raft  transplanted 
withtnit  perioMteuio  diti  not  hecuine  absorbefL  1  bave  a  nutJilier  *»f  aneh  experi- 
ments. 

2.  If  a  seetion  of  the  whf>h'  <liiinieter  of  a  bone  bc  renioved,  there  will  take 
phiet'  verv  \\\l\v  subse<|neiit  tiiling  in  of  thia  defeet  by  ne\v  bone,  if  the  entire 
|>erio8tenni  haa  been  reniovet!  from  betvveen  the  enda  of  the  fragmenta.  To 
have  aneh  a  defeet  fill  in,  it  is  neeesaarv  tliat  there  shall  be  either  some  portion  of 
periostenni  k^ft  nr  a  tli  in  laver  of  bone,  bridki  ng  the  defeet. 

Proof:  Experinient  2  (  Fignre  37).  This  pieture  was  taken  6  raonths  after 
reiieeting  the  whole  diametet  of  a  rib  (B)  togethei  with  its  periosteurn.  The  de- 
feet has  not  at  ali  cOosed  in,  dne  to  the  lack  of  periostenni.  The  periostenni  waa 
stripperl  blnntlj  from  the  bone  aection  and  tliis  strip  of  periosteum  wa8  trans- 
planted into  the  abdominal  wan  (A).  Resnlt  after  7  montha:  A  transverse 
fiecTtion  vvas  en  t  tbrongb  this  periostenin  (A)  whieh  was  felt  to  be  bone.  A 
mieropliotograph  of  tlda  seetion  gives  a  pictnre  of  nomialj  healthy,  living  bone 
S2  X 


Ftii.  37. — Resectiok  or  Whole  Diamster  of  a  Rib  (B), 
TOCiETHER  wiTii  Its  Feriosteum.  Thi^  pcrio«tt?um  wa8 
Btrippedl  from  the  hK^iu*  *p(?tioii  and  thi.s  strip  wa8  trans- 
pkiiiti^^d  into  the  libdoniiiiiil  wjill  A.  R^?«ult:  The  dpfoct 
in  ilit'  rib  B  htis  not.  nt  aH  filled  in  bw*aiis«  lK>lh  the  ptrios- 
Imim  and  bone  vtam  rvniovttL  The  pcriosU^um  A  hoB  growii 
Imjtio,  proved  by  the  mitToacopc. 


4 
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surrouncled  bv  a  closelv  investing  coniiective  tiesue  capsiilo.  llieTc  iire  no  osteo- 
clasts  preselit  nor  any  roniul  oells  su^ijestive  of  eitlier  a  destnietivo  or  au  inflam- 
inatorv  prut-ot^s.  This  resiilt  shows  thnt  tiansplaiited  pcriostemn  mav  produce 
]iviiig  hono,  coiitrarv  to  Maeewon^8  and  lhirphy\s  teaeliiiigs. 

3,     Provided  that  a  graf  t  be  living  and  takcn  from  the  same  patient,  who  is 

to  Ijo  ^raftfd,  its  fnture  liiV  ilopeiids  on  an 
etficient  btood  snpplv,  irresprutive  of  either 
the  poriostenni,  or  wlietlier  tlie  i^raft  is  in 
contiK^t  witli  1  i  vi  11/^  bone  or  not.  Tbis  CMin- 
cliisiou  1  desire  to  enipliasize  inost  emphat- 
icallv.  The  blood  supplv  is  always  iineer 
tain  and  nnknown  in  any  indivirlual  čase 
The  blood  aiipplv  seems  to  be  favorablj  influ- 
ence«!  bv  the  periostenrii,  «inee  100  per  cent, 
are  siiceeasful  with  it  aiid  but  48  per  cent. 
without  it.  llenee  the  tracliiii^  is  clcar  to 
ahvavs  transpUuit  grafts  with  perinstenm. 

4,  If  mi  mite  fra^nents  of  a  living 
graf  t  be  transplanted,  tb?n  the  periosteiim 
maj  more  readilv  be  disregarded  because  the 
osteoblastB  in  the  fragnients  uiav  not  die  be* 
eauae  of  an  easier  access  of  bIoo<l  to  them» 
aiid  the  piecea  of  bone  mav  grow  and  coalesce 
and  not  bwome  ahsorbed.  11  j  stattstics 
8liow  that  50  per  eent.  of  aiich  procedures 
will  be  sncceftsfnL 

Prouj:  Experiment  O  (Figure  38). 
Thia  animal  wa8  kil  led  5  months  after  1  in. 
of  the  radins  was  i^emoved,  together  with 
its  periostenni.  The  perioj^tenni  was  then 
scraped  off  the  fragment,  whieh  wa8  split  ■ 
into  as  small  pieees  as  posaible  with  the 
rujigenr.  Tliese  sniall  fraginents  \vere  re- 
phiced  (A),  iilling  in  the  defect  in  the 
radins,  Resnlt:  The  small  fragmenta  have  ali  remained  alive,  have  coalesced 
itOo  rme  piece,  wbieh  bas  beeome  nnited  to  tlie  enda  of  the  radins  frag- 
menta. TluH  experiment  ilhiatratea  the  inflnenee  of  a  gtH)d  blood  svipplv  npon 
grafts,  even  tbough  withont  periosteiim.  See  alao  Maeewen'8  čase  (p.  184  of 
biH  iHiok). 

5.  Tf  a  large  pieee  of  living  bone  be  transplanted,  then  it  is  much  safer  to 
leave  the  periogteum  attaehcd  to  the  graft,  in  order  to  be  sure  of  its  future  re- 
formatinn,  siiiee  otherwise  osteoblnats  in  the  bone  of  the  graft  will  probablv 
die  because  ent  off  from  a  snfficient  blood  snpplj.  The  perioatenra  survives 
beeaiise  of  its  adequate  blood  snppiv  from  the  snrronndiiig  tissues,  its  inner 


Fio.  38. — One  ai^d  a  Half  Incbes  of 
Radius  Removei}  witk  Pkriosteum, 
This  wiis  »tripp<*d  off  t  ho  bone  s*?ntion 
which  wsuj  Split  iiiMj  as  sniall  friAg- 
II ve II t. '^  au  poasible*  These  small  frag- 
ment s  w<3rc  repbic<Mi  in  the  defect. 
liesult:  these  siriaH  frajpnerita  have 
remuiu(xi  livinf^,  and  ha  v  o  coaleBctHl 
tnUi  oae  pieer,  v\,  whieh  ha«  uniktl  at 
both  cnds  with  the  enda  of  the  radlui^ 
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siirface  fornis  osteabksts,  wiiielT  tbemsolvcs  proceefl  to  re-form  tlie  bone  of  tbe 
graf  t,  in  the  event  thut  tlie  osteobhists  withiii  tbe  traiisplaiit  itsclf  have  died 
from  a  deticient  blood  supplv.  My  statistics  show  that  41  per  cent.  of  pro- 
ecdiires  are  siieeesaful  in  wtiii'li  large  graf  ta  w!th- 
uut  periostenio  are  traiisplanted. 

Proof:  ExperimeBt  23.  Dog  423  (Fig.  39). 
Oporation.  A  section  ((J)  frorn  tJie  rigbt  fibula, 
intaet,  witlinyt  periosteum  was  traiisplaiitefl  into 
left  filnila  defeet  (B)  in  eontact  with  old  stmnps. 
Tlie  stumps  of  tbe  ri^bt  fibula  (D,  E)  were  cov* 
ered  witb  nuiacle,  \vhieb  was  siitiired  over  tbem. 
Uiuler  fascia  of  rigbt  leg  \vas  placed  the  eiitire 
9«>etion  (A)  from  the  left  fibula  with  periosteum 
stili  on  it  luuujiired,  there  bein^  no  contj^ict  of  tbis 
;iraft  with  Hving  bnrie.  Jleault  SI  chivs  after  tbe 
c^IM?ration:  Tbe  section  (C^)  transplanted  into  the 
left  iibula  defert  witbout  periosteum  has  much 
disappeared,  There  is  a  sligtit  line  left  indicating 
a  persisteuee  of  some  €if  it.  Tbis  disapi>earance 
has  o<'euri*ed  notvvitbataudiug  that  it  \vas  in  eon- 
tact. at  hotb  ends  witb  livin^  bone.  The  difFerence 
tbe  prest^nec  or  ahsenee  of  tbe  periosteum  niakes  is 
indieated  in  the  rii^bt  lecj,  Tbe  section  (A)  trans- 
planted from  the  left  fibnla  iuto  tbe  right  fibula 
deft^i^t  witb  periosteum  liaa  ^rowu  larj^er  aiul  seems 
perfcctlv  alive,  tbis  uotwitbstanding  tbat  it  wa8 
mit  in  eontaet  \vitb  livin^^  hm\v,  Tbis  experimeut 
is  another  evideuee  tbat  3Iurph_y  is  not  correct  in 
hb  statement  that  grafts  must  be  in  eontaet  with 
ving  bone  In  nrder  to  live.  Tbis  experiment 
onld  alsn  seeui  to  indieate  tbat  the  periostt^nm  is 
the  important  element  in  nuiintaining  tlie  life  of 
grafts,  prolmblv  dne  to  its  inflnencing  favorablj' 
the  blood  snppiv. 

6,      rerir>8teuui  ahaie  \vbeu  transplanted  into 
tbe  soft  parts  ma.y  produce  living  lwne. 

Proof  s:    Experimeut  nnder  conelusiou  3,  also 
the  following: 

Experiment  26.  Dog  426  (Fig.  40).  Sections  from  eaeb  fibiUa  were  ex- 
cised,  From  tbe  seetiun  from  the  rigbt  side  ali  the  periosteum  was  bluntly 
strippetl  otT  from  aH  sith*s  in  (me  pieee.  This  pieee  <d'  periosteum  (Jj)  wa8  ver- 
tic'allv  Htretebed  out  under  the  skin  of  tbe  left  leg.  The  bone  itself  from  tbe 
rigbt  iilnila  witbout  periosteum  \vaH  phu^ed  in  eontaet  \vitb  tbe  ends  of  tbe  old 
stnmps  in  the  left  fibula  defeet.    Over  the  enda  of  tbe  stumps  of  the  right  defect 


Fig.    39.— a    BEmoN    (C)    from 
RiGHT  FiuuLA  WrrHOUT  Peri- 

OBTEUII       TBAN8PLANTBD      UiTO 

Left  Fibula,   Defiect  (B)   in 

CONTAtrT    WITH     STFMPa.       The 

siumt)9  of  thfi  riiiht  fibula  (D,  E) 
wcre  covercHJ  with  muBolc.  Uii- 
der  faacia  nght  It-g  wart  pliired 
the  k'ft  fibultt  sec^lioti  (A)  with 
p*'rio»t«'Um.  ResuU:  The  sf^r- 
tioa  (C)  withouf,  penoftlcum 
into  the  If^ft  fibula  dcfoct  hoa 
nivieh  diminitthed  in  siie  as 
thou^h  it  wt?re  not  gptting 
erioutth  blood  to  kecp  it  alive. 
The  Beetiou  (A)  into  the  right 
fibiila  dtifect  with  perinsteuni, 
not  in  ccmtact  wi[h  rh<:  old 
»tumps,  biiB  renittiiH'd  living  per* 
feotly  ftnd  cK^cma  to  b«  Increaaod 

in  SLBG. 
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in  fibula,  mnscie  was  sutured  so  that  tbe  graft  wouId  not  be  in  contact  with  Kv- 
ing  bone,  and  in  tbe  snperficial  muscies  of  the  rigbt  leg  was  placed  the  section 
from  tbe  left  fibula  with  its  periosteum  entire.  Resnlt  102  davs  after  operation: 

Tbe  aeetion  (A)  uf  bone  with  periot^teiim 
in  rigbt  leg,  not  in  coiitaet  with  living 
bone,  lias  grown  to  2  or  3  tinies  its  nor- 
mal  size  and  is  certainij  perfectlv  alive, 
The  piece  of  fibula  witbout  periosteum 
traiii^planted  into  left  defeet  from  rigbt 
fibiibi  lias  entirelv  disapppured.  This  is 
probablv  dne  to  tbe  fael;  tliut  tbe  bone 
\vas  transpbuited  entire.  Ilad  it  been 
split  as  in  tbe  precediiig  2  experiments, 
it  more  tban  likelv  wonld  have  survived, 
ihic  to  the  coiiseqnent  better  blood  stip- 
ply,  Tbe  periosteum,  on  tbe  other  hand. 
transplanted  niider  the  skin  of  left  leg, 
has  developed  a  new  masa  of  bone  of  the 
size  aijJ  «bapo  of  tbe  old  fibula  from 
\vhieb  it  wiiB  taken. 

7.  (^oiitaet  witli  H  vlog  lione  is  not 
aecessarj  for  tbe  snbse<|uent  life  and 
permaiiencv  of  living  grafts,  as  has  been 
loaintained  bv  Jlnrphv, 

Proof:  Experiment  20  (Fig.  40) 
above. 

8.  From  a  consideration  of  aH  the 
foregoing  facts,  the  eoncliision  seems  ir- 
resiatible  tliat  bone  grafts  of  whatever 
size  shonld  be  tran^planted  with  as  luuch 
perioštemn  coveriug  their  surfaces  as  is 
posaible,  if  one  is  to  be  positivelv  assured 
of  tbeir  subaetpient  snrvivab  It  8eems 
probablo  that  the  iiiHneiice  of  the  perios- 
teiun  18  exerte(l  in  maintaining  the  mi- 
trition  of  the  graft.  We  mnst  conclude 
tliat  botb  ilaeewen  and  Miirpby  are  mis- 
taken  in  tbeir  eonceptions  of  the  lack  of 
function  of  tbe  periosteum  in  maintain- 
ing tbe  life  of  grafts.  ilnrpbv  miist 
likewi8e   revise  bis   conclusion   that   the 

graft  is  not  osteogenetic  in  itself,  tbat  it  is  simplv  osteoeondiietive  of  cells  into 
tho  graft  from  the  eontacting  living  bone.  I  bavo  proved  tbat  contact  with 
living  bone  is  not  necessarj  for  the  permaiient  life  of  grafts. 
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TiQ.  40. — LiviNo  Bone  Produ ce d  bt  Tbanb- 
Ft^ANTiNo  Periusteum  alone.  Froin 
tho  G  bul  ar  s<wtion  from  the  ri«ht  aido, 
»11  the  p<?ric>i5t*iini  was  strip  ped  off  bluiitly 
in  onp  piwo  which  was  v<?rtically  »trt*t<'hQd 
out  undpr  Bkin  of  left  leg  B.  This  piero 
of  ptTiošteum  h  lis  forme^  a  fine  new  piet^ 
of  bone  B.  The  rij^ht  fibula  gection  of 
lioni?  witliout  pijriosteum  wiLa  placed  in 
c<ititact  with  the  ends  of  the  old  stumps 
in  left  fibula  dffect.  Thia  l>one  ha^^  \men 
ctitirely  a^X'w>^^x^d.  notwithstttndiii«  that  it 
wtis  in  contact  with  livini;  Imnc.  Muscle 
was  ž*utiircd  over  the  endjs  of  the  HtumpB  of 
tho  ri^ht  fibula  defeet  and  in  the  sup<*rficial 
muBclos  of  the  right  leg  was  tranaplanted 
the  section  A  from  the  Mi  fibula  with 
periosteum.  Hc^sult:  tliia  pieee  of  bone 
A  has  rcmainod  living  beautifulfv,  al- 
thouijh  it  was  not  in  contact  wiLh  living 
boDe. 
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Indications  for  Bone  Grafting  (niodiiicd  from  Hlurpliv,  10). — 1.  To  cor- 
rect  deformities  resiiltin,tr  from  defecta  of  devolopment,  as  aplastic  extreiiiital 
bones — radiiis,  ulua,  liiimenis,  tihia,  fibula  and  fcmur — eongenital  and  acquired 
saddle-nose,  aplastic  mandible,  spina  bilida,  etc. 

2.  To  prodnoe  imioii  in  nnnnited  fractnros.  Tbis  is  the  best  treatment  and 
miich  snperior  to  Lane'9  plate- 

3*  To  replace  boiio  reniovcd  liv  de^trnetive  infeetionSj  osteonivcliti^i,  tuber- 
eitlosi8,  Ines,  etc. 

4.  To  restore  or  snpplant  fragmenta  dislodgcd  or  destroved  by  fractures,  as 
the  head  of  tho  hiuneriis,  head  of  ffnnir,  sliaft  of  tibia^  et(\ 

5.  To  replaee  bone  reniovcd  fur  iKtn-malignant  iieoplasms,  cvsts,  myeloma, 
osteitis  fibrosa,  adamantinoma  of  jaw- 

6.  To  replace  bone  removed  for  eneapsulated  maligiiant  diaaase,  as  giant 
celi  and  chondroaarconui,  etc. 

7.  To  inmiobiiize  joints,  as  for  eKample  those  witb  too  great  loosenesa  or 
itnperfeet  mnscnlar  controK  resulting  from  infantile  paralvsis  or  Charcot'a  joint_, 
and  for  the  cin^e  of  tnbercnloais  of  joints,  as  in  bone  grafting  for  tiiberculoiia 
spine  (  Albee^s  opera  t  ion ) , 

General  Principles  to  Be  Observed  in  Bone  Transplantations. — No  cavity 
\vhielt  is  septic  shonid  be  tilled  witli  transplanted  bone,  aa  tlie  graft  will  dio  and 
sbingli  ont.  Ali  wouadH  slioiild  be  perfectlj  liealed  before  transplantation  is 
attempted. 

ilost  scnipulons  asepnis  is  an  absolnte  essentlal.  No  graft  sbonld  bo  handled 
hv  the  operator.  It  »bonlcl  be  grasped  by  iiistrnjtients  and  thns  inserted  in  its 
ne%v  tied. 

The  living  graft  should  he  transplanted  always  with  some  periosteum  on  it. 
This  is  most  important. 

Tbc?  graft  sbuold  be  taken  front  the  same  individnal  wbo  is  to  receive  the 
transplant.  If  this  be  not  possiblc,  tben  it  sbonld  be  taken  from  as  near  a  rela- 
tive  as  possible.  Aninnil  bone  sbonld  not  be  nsed  if  it  is  possible  to  avoid  it» 
becausc  it  \vill  bc  absorbed,  owing  to  tlio  elumged  serological  relationd.  If  taken 
f rora  another  individnal,  the  grafting  should  not  be  done  until  svphilis  is  ruled 
ont  bv  a  \Vassennann  reaction« 

When  the  head  of  tho  hnmerus  or  femnr  is  fractured  and  disloeated  and  the 
joint  is  openedj  then  the  head  should  be  replaeed  and  attached  to  the  fresh- 
ened  lower  fractured  snrface^  even  thoiigh  the  head  be  dead,  provided  it  is  stili 
ase  ptic. 

Ali  foreign  non-absorbable  materiab  wire8,  nails,  eelhiloid,  rnbber, 
etc.,  shonld  be  avoidc<l  as  iniplanta  nnless  nnder  very  exceptioiiaI  condi- 
tiong.  Kncireling  wireH  \vill  erode  the  Imne,  anrl  a  fractnre  niay  resnlt. 
Theae  non-al»stjrliabk>  fureigii  bodies  ternl  tu  irritate,  if  not  invite  snp- 
pnration,  and  often  prodnce  sinnses  which  witl  usnally  require  their 
removal  for  complete  cnre.  Ohroniie  gnt  shonld  be  nsed  to  fix  the  grafta 
in  poaition,  avoiding  nails  and  wires  for  the  abive  reason»  and  liviug  b<ine 
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gnifts  sliould  U*  taken  from  the  same  patieut  who  is  to  receive  the  graft,  if 
possihlo. 

A  graft  increases  in  size  according  to  the  demands  piit  upon  it  by  the  organ- 
isni.  Exi)erience  has  taught  that  it  is  not  absolutelv  necessarj  to  laterallj  fill  up 
tt  defeot  coinpletelv  with  a  living  graft.  A  mncli  smaller  living  transplant  with 
its  periosteum  mav  be  used  which  will  inerease  laterally  to  the  size  necessarj. 
This  statcmcnt  i8'fixed  and  settled  by  many  transplantations. 

After  transplantation,  absolute  immobilization  is  essential  for  success.  This 
shonld  be  maintained  for  at  least  five  months,  longer  if  rontgenograms  8how  its 
nece88ity. 

An  Esmarch  toumiqnet  had  best  not  be  employed,  since  it  predisposes^  to 
Bubsecpient  oozing,  and  blood  would  be  effused  about  the  graft,  whose  nutrition 
is  thus  injured  and  the  tendency  to  suppuration  is  inereased. 

Methods  of  Bone  Transplantation 
{Largely  from  Binnie) 

1.  Transplantation  of  small  bone  chips  with  as  mtich  periosteum  as  pos- 
sible. 

2.  Transplantation  of  free  non-pedunculated  large  fragments,  alway8  with 
periosteum  covering  at  least  one  side. 

3.  Transplantation  with  pedunculated  bone  flaps,  the  pedicle  being  either 
permanent  or  temporary  and  the  bone  taken  either  from  the  same  bone  which  is 
to  be  grafted  or  from  a  neighboring  bone. 

4.  Transplantation  combined  with  arthroplastv,  implantation  of  a  part  of 
the  length  and  the  \vhole  thickness  of  the  shaft  of  a  bone  with  one  articular  end. 

5.  Transplantation  of  periosteal  flaps  (Codivilla^s  operation). 
G.     Transplantation  for  congenital  absence  of  tibia. 

7.  Transplantation  of  dead  bone,  either  decaleified  bone  chips  or  large 
fragments. 

S.     Transplantation  of  absorbable  or  non-absorbable  foreign  material. 
9.     Transplantation  of  joints. 

1.  Transplantation  of  Small  Bone  Chips.— Macewen  in  his  book  mentions  the 
rase  of  a  boy,  the  whole  of  whose  humeral  diaphysis  he  was  compelled  to  remove  for 
iiecrosis.  Thcre  was  no  subsequent  osseous  deposition.  Fifteen  months  later  the  boy 
was  readmittod  with  the  reque8t  by  the  parents  that  his  useless  arm  be  removed.  Two 
wo<]p:o8  of  bone  wore  excised  from  another  patient  of  six  year8  of  age  afflicted  with  an- 
torior  curves.  These  were  oiit  into  minute  fraprments,  quite  irrespective  of  the  perios- 
teum, and  were  then  deposited  into  the  museular  sulcus  in  the  boy'8  arm.  There  was 
no  pus  format  ion.  Two  months  later  a  portion  of  new  bone,  1  in.  in  len^h  and  %  in. 
in  thickness,  was  found  firmly  attaohed  to  the  upper  fragment  of  the  humerus.  Here 
ali  th(»  K^Jifts  proliferated,  grew  to  one  another,  and  also  to  the  extremity  of  the  proxi- 
mal  portion.  Two  other  wedges  of  bone  of  larprer  size  than  the  first  were  similarly  dealt 
with  and  inst^ted  2  months  8ubsequently  to  the  first  graft,  and  a  third  couple  were 
plaeed  in  position  5  months  after  the  first.     These  ali  fused  together  and  to  the  con- 
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clyles  of  tbe  humerus,  filled  the  gap  in  the  arm  to  tlie  cxtent  of  4'/4  in-  It  is  now  30 
vears  sinee  the  buTneral  shaft  was  rebuilt^  aiid  dorini^  ali  tbat  period  tbc  man  liaa 
clepeij*led  upon  h  is  plij^sictd  i?xertions  for  the  earniii^  of  lds  living.  He  worked  as  a 
joiner  for  maiiy  jears,  and  is  do\v  an  engineers  pattern-maker. 

ilacewen  ako  relatcs  the  followiug  experinient.  This  expcrimeut  I  liavc 
mvgelf  duplicated  with  preciselv  tbc  same  rcsult  in  several  dogs  but  not  al\vay8* 

The  g^reater  pa  rt  of  the  ehaft  of  the  radius  with  i  ta  perioateiim  wns  reraoved.  T\w. 
eliaft  of  the  bone  rcinoved^  dcstitiite  of  its  prriosteutrn  wa3  then  vni  into  vory  fine 
»havingrs  and  these  ahavinga  were  ijlaccnl  hctween  tbe  mnscles,  uhich  hulged  into  the 
^ap  left  in  the  bone  by  tbe  renioval  of  the  shaft.  The  npighboring  musclea  were  then 
attafluNi  *iv**r  the  Vnmc  shuvings  in  ordt^r  to  keop  the  sbavinj^s  in  position,  and  espe- 
ciallj  to  prevent  their  beinf^  extruflfd  from  the  wound.  ExaDunation  of  tlie  Sf>cciracu 
obtained  7  w*'eks  after  oi^pration  sliowed  that  the  rontinuitj  of  the  shaft  was  ciitirely 
restored,  There  waa  a  niarked  inerease  in  the  dianieter  of  the  shaft  opposite  the  part 
where  the  sbavings  had  been  inserted.  AU  the  conijiotient  parts  had  beeome  fused  by 
osseous  tissue  into  one  another  and  both  ends  of  tbe  shaft. 

The  metliod  of  traiisplcintiiig  small  ehips  docH  not  seem  to  liavc  as  grcat  an 
advantaije  as  traiiriphintin*^  a  largc,  Biiiglc  fragment  \vitb  pericistenm,  for  tho 
reason  tbat  small  cbips  are  less  liable  to  ha%^e  pcriostciim  on  them  than  large 
ones,  and  conseqiiently  some  o£  them  may  die  and  becoine  abj^orbed.  This  I 
have  notioed  also  by  cxpcrimont.  Tbe  teacbin^nj  scema  elear  tbat  in  siniple, 
comminnted  fractnres,  one  sboiihl  not  reniove  loose  fragmenta,  particiilarly  if 
there  be  any  periostenm  on  tliem.     Tbej  shoiild  be  replaeed,  if  kept  aseptic. 

TECHNIC, — Let  ii3  suppi>še  the  graftin^  is  for  iiminitod  fvaeture,  Expogo 
the  eiids  of  tbe  fragments,  remove  ali  fibroiia  tissue  between  them  and  freslien 
tlie  ends  by  8awing  them  oflF.  Tbe  favorite  bonea  from  wbieb  to  obtain  the 
grafts  are  the  tibia,  elavicde,  rib  and  iipper  third  of  nlna.  Tbe  tibia  is  probably 
the  bci^t  and  casiost.  Iicmove  from  it,  as  deseribod  nnder  the  next  seetion,  a 
lenf^h  of  hone  suffieient  to  bridge  tbe  defeet  witb  periostenm  on  1  or  2  of  its 
sideš,  \Vitb  ebisel  or  rongenr  divide  this  piece  of  biine  into  small  fragmenta 
\vith  jieriostenni  on  onvh  fragtneiit,  if  piissible.  Fill  t.!ie  dcfoet  to  be  closed  by 
thc^se  fraiimonts.     (1o^3o  tlir*  \vonnd  \vitlimit  draina^i^e  and  inimobilize. 

2,  Transplantation  of  NoE-pediculated  Lar^e  Fragments  but  Always  witli 
Their  Periosteum, — Sneeess  is  assnreil  if  tbc  periostenm  be  on  tbe  graftw,  and 
aiicphis  be  attained. 

The  followin^  ease  is  illustrative  of  free  larjcre  hmc  prafta  and  Bhowa  how  impor- 
tant  it  18  to  h  a  ve  periostenm  on  grafts,  Two  transplantations  were  performed.  The 
^first  time  Haeewen^s  teaehin^  waH  followed  witbout  periosteum,  The  pi^aft  waB  ab- 
irbed.  The  serond  tinie  iierios^tenm  wač?  niaintained  on  the  graft  and  the  result  wa3 
perfect. 

Čase  4  (Fijr^  41). — This  h  an  exceediojjly  iiiterestinjor  čase  of  non-union  in  a  birth 
fraeture  of  both  hones  of  the  lep  in  a  rhihl  17  motitha  old.  Tbe  non-union  I  attribute 
to  insuflieient  in  no  o  bil  i  za  t  i  on  of  the  hf^.  I  en  t  down  upon  tbe  fraetnre  and  after 
fresheningr  the  p^iintrd  extreniitii'«  of  the  fraRtnents^  there  Tesnltini  a  defeet  of  l'^  in. 
in  the  tibia,  whidi  niade  transpkntalion  of  botie  ncecssai^.     A  graft  (A)  from  the 
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opposite  tibia  whs  rJuseleil  out  with  its  periosteuTii.  The  periosteum  wa8  then  ddllv 
erately  peeled  off  tlie  graf  t  witii  tlie  ohjet*!  of  eonfirming  Mactnven^s  view  of  its  non- 
iraportaiice.    One  end  of  the  gnift  was  poioted  nnd  thia  wa9  wed|red  in  to  the  meiiiiUitTj 

€avity  of  the  upper  fragment,  aiid  the  lower  sidc 
of  the  transjdnnt  was  iipli<H^  to  tht?  Bide  of  the 
iowor  fragment  with  fhrohiie  j^jut  (Fijr.  41).   Tk 
BiihHoqLiciit  union  of  the  wonnd  was  by  tirst  m* 
teiitiotL     The  next  picture  shown  (Fi|r.  42)  vra* 
taki 'II  fi  iijoiith«  after  the  grafting.     It  wa8  ver5 
d  i  HH  p  po  hi  t  i  II  ur  to   see   the  tih  i  al   graf  t  grttdaall!# 
melt  awa5^  in  the  tissues*  so  that,  after  O  nu>i;tk^^ 
it  wa8  not  more  than  one-qnarter  its  original  sic^^ 
Sineo  union  was  hy  iii^t  iritehtioiu  there  seenc^^ 
no  way  of  aceounting  for  the  death  of  the  gra:^^ 
save  on  the  basi  s  of  a  lark  of  periosteum,  or  of      ^ 
deficient  blood  supply«  or  hoth. 

Six  nionths  after  the  p  rev  i  o  us  graf  t  ing  operia»" 
tion,  I  traiisplantcti  5  in.  of  the  opposite  health^^ 
fibula  into  the  medullary  cavitiea  of  th€  fras" 
nients  (B,  C)  aa  is  seen  in  the  picture  (Fig.  4:Sm 
A).     It  waH   transplanted    with   the  periosteum^ 
eovering  its  entire  circumference  and  this  was 
not  Bplit  jn  the  si  i  gb  test.     The  res  uit  &how8  that 
thia  splitting  of  the  periosteum  on  a  graf  t  is  un- 
neeessary   and    aeeomplisbes   nothing.      Below  a 
wire  eiieircling  suture  (D)  wa8  used  to  hold  the 
graf  t  in  plače. 

Figure  44  was  t  aken  6  months  after  the  see- 
ond  traiisplantatioii.  To  my  mind  it  seems  to 
iiiiply  the  neeessity  of  revising  Dr.  Murphy's  con-  ^ 
ehision  that  a  graft  is  not  osteogenetie  in  itself.  ■ 
A  fraeture  (A)  ha  s  taken  plače  in  the  lower  tbird 
of  the  transplant  duc  to  the  fact  that  the  child 
kiekcd  off  the  spliiit  one  night.  We  see  that  the 
npper  jHjrtion  of  thia  fraeture  of  the  graft  itself 
is  eonsolidating  nieely  under  an  enonnous  callus 
(B).  If  we  aceept  Dr.  Murphy*a  eonnlusion,  we 
rnust  helieve  that  aH  thia  callus  rame  tbrough  the 
graft  from  the  contacting  old  bone  of  the  neigh- 
horing  stumps.  I  do  not  acf^ept  tbis  Yiew  for  a 
moment,  but  bel  i  o  ve  that  the  callus  a  rose  either 
from  the  periosteum  or  from  the  l>one  of  the  graft 
itBelf.  Along  the  outer  surface  of  the  graft  we 
see  at  least  ^4  i"-  of  new  bone  evenly  distributed. 
Were  this  new  hone  formed  from  the  contacting 
ends  of  the  old  bone  of  the  stumps,  it  seems-  to  me  that  it  wonld  shade  off,  becoming 
less  the  further  we  went  from  the  old  bone.  As  a  niatter  of  fact,  the  greatest  amount  of 
new  bone  is  at  the  fraeture  spot  m  the  graft,  whieh  is  at  some  distance  from  either 
contacting  extremit>'  of  old  bone.  The  loweT  fragment  below  the  fraeture,  due  to  the 
inhihitory  influence  of  the  wire.  has  3caTcely  developed  at  ali  and  it  is  being  ero<led  by 
the  wire  (C).  On  June  9,  1913,  I  removed  this  wire,  upon  whi(*h  the  lower  fragment 
Btartetl  immediatc]y  to  develop.     Figure  46  wa9  taken  4  months  after  the  wire  wa8 


Fig.  41. — Graft  (A)  wrrHotrT  Perios- 
TKUii   Transplanted   into   Medul- 

LARY    CaVITT    of    UppeH    HtUMP    (C) 
AND     SuTURED     to     SlDB     OF     LoWBR 

Stump.     The  graft  waa  takcn  from 
the  oppodte  tibia. 
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removccL  The  fracture  is  healed  and  tlie  calliis  Las  disappearetl,  Consolidaticm  la 
progressing  tiiccly  b6tween  the  lower  eud  of  the  lower  fragment  and  the  upper  end  of 
tJie  lower  shaft. 


TECH  NIC- — Let  lis  take,  for  example,  an  ununited  fractiire.     Expose  tlie 
ends  o£  the  fragmenta,  remove  ali  iibrous  tissue  from  between  thcm  and  freslieu 
the  ends  hy  sawiTig  oflF  seetions*     The  bone  graf  t  may  be  elioscn  from  the  tibk, 
rib,  upper  tliird  of  uliia,  claviclc  or  crest  of  iliimi.     If  the  rib  be  choscD,  peri- 
ostenm  eovering  its  outer  surface  onlj  should  be  taken,  for  fear  of  opeuing  the 
pleiira.    Tite  tibia  is  the  easieat  and  the  most  freqiiently  emploved  bone  fri>iu 
which  to  get  the  graft.    A  ciirved  ineision  throiigli  the  skin  is  inade  l^egmiiint:  at 
its  anterior  l>order  with  the  coiivexity  iiearlv  at  the  posterior  kirder,  eiiding  be^ 
low  at  the  anterior  border  again.  The  flap  of  skin  ib  reflected  off  the  periofiteum 
beneatlh   A  wide.  tbin  earpenter's  ehisel  is  as  good  an  instrument  as  any  to  raakt' 
the  graft,  and  there  is  no  need  of  a  more  complicated  eirciilar  sa\v*     Mcasiirc 
the  length  of  defect  to  be  filled  in  and  add  to  this  sufficient  leiigth  to  pcrmit  Jovc 
tailing  each  end  into  the  corresponding  niedullarv  ca\nty  of  the  fractnred  ends. 
With  the  ehisel  make  trausverse  euts  at  the  anterior  border  of  the  tibia  at  eaeli 
end  of  the  pa  rt  to  be  transplantcd,  VI:  or  %  in*  deep,  the  trausplant  being  abont 
as  thick  as  one's  forefinger*     On  the  inteiTial  surface  join  the  posterior  end  of 
eacli  transverse  cnt  by  a  longitudinal  groove,  which  is  made  by  sneces^ive  light 
bIowa  of  the  mallet  on  the  ehisel  directed  outwardj  which  is  moved  along  aft^r 
each  blow.     This  is  to  prevent  aplintering  of  the  graft.     Proeeed  deeper,  the 
ehisel  being  moved  along  the  groove  after  each  blow.    By  a  longitudinal  incision 
divide  the  tibialis  anticus  from  the  cjcternal  surface  of  the  tibia  without  injurr 
to  the  periosteum,  which  is  longitudinallj  incised  at  a  distanee  the  same  as  on 
the  internal  snrface.    Join  the  posterior  ends  of  the  transverse  incisions  in  the 
bone  hj  a  longitudinal  groove  made  on  the  extenial  surface,  the  ehisel  beini! 
directed  inward  throngh  the  incision  in  the  periostcnm.     Proeeed  deejKfr  nntil 
the  ehisel  enters  the  niedullarv  cavitv  and  then  go  to  the  opposite  groove  and 
carry  this  likewiBe  into  the  mcdullarv  cavitv.     The  graft  is  lifted  out  by  an 
instrnment  and  is  never  tnuehcd  by  the  gloved  haiid.    The  graft  sboubl  be  placed 
in  the  defect  made  for  it  just  as  qnickly  as  possible,  so  that  its  cells  mav  not  die 
from  lack  of  nonrishment.    It  should  not  be  placed  in  salt  soliition  as  this  \vasli€^5 
away  the  little  bhiod  that  is  left  on  the  graft  to  nourish  its  cells,     ilurphv^s 
method  is  to  enlarge  the  medullary  cavities  of  the  fragmenta  with  a  reamer  or 
burr  for  a  distanee  snfficient  to  form  a  good  finn  bed  for  the  graft.    An  equatly 
good  method  is  to  make  longitudinal  fnrrows  opposite  to  each  other  on  the 
stumps,  large  cnongh  to  receive  the  graft.     Drill  holes  are  made  through  the 
fragnients  and  graft,  and  chromic  gnt  sutnres  are  inserted  throngh  them  and 
tied.     llurpbv  prevents  the  graft  from  riding  up  the  medullarv  cavity  by  in- 
serting  a  nail  throngh  the  fraginents  and  graft,  but  it  seems  wise  not  to  use  anv 
forelgn  body  whieh  may  latcr  irritate.    Tt  is  not  necessarv  for  apposition  to  be 
maintained  between  the  ends  of  the  fraginents  of  the  fractnred  bone,  though  this 
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is  desirable.  In  tli  is  way  tli<i  shnrtoirni^  of  tlie  extrcmity  can  be  overcomc.  The 
graft  has  jieriosteinji  on  ti  M'  its  siirfaf*e.H  aud  ine<liillary  tisaiie  on  the  otbcr 
aiiil  will  positivclv  live,  if  ase[).sia  bc  attaiued.  lioth  woiiiids  are  closed  withoiit 
draiiiage  and  tLe  fraetiired  linib  is  iiiimobilized. 

Bittiier  resected  tlic  lo\ver  balf  of  the  sliaft  of  the  tibia  for  sarcoma,  leaving 

|;llifi  lower  epiphjsis.     Ile  iilled  the  gap  by  splitting  tke  remaiiiing  half  of  the 

shaft  loagitiitlinallv  up  iiito  the  tuberositv,  tiirniiig  the  sci^eiit  dowii  and  fixing 

,  it  in  plače.    Ortlv  1,5  cm.  shorteiiiog  reauUcd,  and  t!ie  leg  W4i9  stroiig  and  nse- 

fuL 

3.  Transplantation  witli  Pedunculated  Bone  Jlaps,  Either  Temporary  or  Per- 
laanent. — Tliis  nictliud  is  inentiom^d  fur  the  sake  of  conipletciicas.  It  is  a  seri- 
OU8  qiie8tion  as  to  whether  it  has  anv  advanta^s  over  free  bone  transplants, 
iivhich  are  imiformlv  anccessftil  if  periostenm  bc  on  the  graft  and  if  asepsis  be 
attained.  CVrtainly  tlie  conditions  will  be  rare  in  wliicli  pedunculated  bone 
ilapB  aro  reqiiired. 

A*  0LL1ER'S  OPERATION  PAR  RENVERBEMENT,— l^xpese  the  ends  of  the 
bone  and  cxcise  the  fi!>roti3  tiissne  betvvecn  them.  With  a  fine  saw  cirt  from  one 
fragment  a  thin  triangular  slice  of  bone  after  frcshening  the  opposite  enil.  The 
»lice  of  bone  is  hinged  by  the  periostenm  at  the  other  end  of  the  saw  line.  The 
triangular  wcdge  of  bone  is  now  turnerl  dovvnvvard  and  its  apex  h  sntnreJ  with 
ebn^niic  gut  to  tlic  raw  lione  surface  below  or  it  cun  be  pushed  into  the 
medu II a.  As  much  as  2  in,  of  bone  mav  be  replaced  by  tliis  metliod,  The  perios- 
teuni  is  the  pernianent  pedicle. 

B.  OLLIEE'S  OPERATION  PAR  GLISSEMENT.— Freshen  the  end  of  eack 
fragment  and  reniovc  the  fibrous  tissue.  From  the  upper  end  eut  a  triangtilar 
piece  of  bone  with  periostexim  on  it,  bnt  do  not  separate  this  po  rt  ion  of  bono 
from  ita  conneetions  witli  the  soft  parts.  Slide  this  piece  of  bone  i!o\vnward  and 
ftUture  it  t(»  the  end  of  the  lower  fraginent 

C.  OLLIER'8  OPERATION  OF  IMPLANTATION.— This  is  onlv  suitable 
when  one  of  2  paral lel  bones  is  the  site  of  a  defect.  The  sides  of  tlie  ends  of  the 
fragments  are  obliquely  vivified  opposite  the  bone  from  whieh  the  transplant  is 
to  be  taken.  Tliese  surfaces  make  2  sides  of  a  triangle.  From  the  opposite 
bealthv  bone  a  triangular  piece  of  bone  is  cut  which  retains  its  connections  with 
the  soft  parts.  The  graft  is  turned  and  iniplanted  into  the  defeet,  where  it  is 
sutured. 

D.  MULLER^S  TWO  OPERATIONS,— The  first  is  made  by  turning  the  flap, 
whieh  eonsists  of  skin,  periosteinn  and  bone,  tlie  peclicle  being  penaanent.  The 
ends  of  the  fragments  are  exposed  by  a  vertical  incision  which  |n'ojeets  upward 
and  downward,  covering  '/^  i^-  ^'i  t'^®  surfaces  of  eaeh  fragment     Eemove  ali 

tissue  interposetl  and  freshen  the  ends  anrl  sides  of  the  bone  with  a  cbise!. 

the  surfaee  of  the  nppcr  fragment  ontline  a  tongue-sbaped  flap,  cutting 
through  tJie  periosteum  with  the  knife.  The  pedicle,  consisting  of  skin,  is  off 
to  one  side,  With  a  chisel  introdur-ecl  throngli  tlie  upper  flap  ineision  cut  a  slice 
of  l.»one  eorresponding  to  the  skin  incision,     Kotate  tliis  flap  so  tliat  it  bridges 
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tlie  osseoiis  defcct  oiul  faBtcu  thc  bono  in  tlie  flap  to  tbc  ra\v  siirfaces  of  the  frag*  j 
ments  wlth  ohroiinc.^  giit.    Undennint'  tbe  e<lges  of  the  iipper  defect  so  as  to  brittg 
them  together  or  close  it  by  Thiersch' s  grafts, 

The  seconci  method  by  MiiUer  is  one  m  whieh  the  tvviHtinp  of  the  peJideis 
avoided.  llake  a  V-sliaped  ineision,  the  opcu  part  of  the  V  being  about  2  in. 
below  the  end  of  the  lower  fraginent  aiul  projecting  npward  the  same  distancc  | 
in  front  of  the  irpper  fragiiieiit.  (^irrv  tlie  ineision  thron^h  the  periosteum  be-  ] 
]ow  and  raise  a  sliee  of  hoiie  with  the  ehisel  froni  in  front  of  the  lower  frag- 
ment. E  le  vate  the  flap,  expose  the  defect  between  the  fraginents,  remove  tbe 
fibroiis  tissue,  vivify  with  thc  eliiscl  the  ends  of  thc  bones  and  thc  front  of  tlie 
npper  frapiient*  Carry  thc  incision  iipward  tlirough  the  skin  only  on  thesnr- 
facc  of  tlie  upper  fragment  aiid  looseii  this  part  of  ttie  tlap.  Draw  tbe  flapaup 
until  the  bone  in  the  flap  bridgcs  thc  defeet  between  the  upper  and  lower  frig- 
nionts,  Suture  the  bone  in  this  positinn.  Carrv  thc  imnsion  n]>\varcl  nntiltbe 
redundant  portion  of  the  upper  part  of  the  flap  ean  thns  be  smoothed  out.  Un- 
dermine  the  edges  of  the  lowcr  defect  and  bring  them  together  or  Thierseh  graft 
them.  Thisoperation  haa  given  lluller,  Sprengel,  and  von  Eiselsberg  splendiJ 
resnits, 

Tbese  operations  are  not  of  frequent  applicabilitv.  If  the  defect  be  over  4 
or  5  cm,  they  will  be  impossible.  An  objection  whieh  strikes  nie  is  the  incrcascd 
liabilitv  to  infection,  owing  to  the  Thicrsc*h  grafts,  or  to  tensitm  of  tbc  sides  of 
the  defeet  as  well  as  to  the  sinall  raw  i^nrfa(*es  whieh  are  lijihl«^  to  hc  left  at  tbe 
sides. 

Vnlptiis  bas  ent  a  transplant  from  one  of  tlie  fragrnents  \vith  a  pcdiele  solelv 
of  periosteuni,  situated  verv  iiear  the  pseiidartlirosis.  lle  theii  turns  the  graf  t 
190°  around  on  this  pedicle  and  flxes  it  to  thc  othcr  fragment.  A  musciilo- 
aponenrotic  flap  haa  bc^en  nsed,  obtaining  tlie  transplant  from  a  neighborini: 
kme.  Codivilla  bas  transplanted  a  graft  taken  frtun  tbe  iliae  erest  iip*m  the 
femnr,  twi8ted  abont  a  f>ediele  takeii  from  thc  ghitens  mHXimna;  aml  upiri  the 
humerus  a  graft  taken  from  the  ext€rnal  border  of  the  scapula,  nourished  by  a 
part  of  the  cxternal  rotators  of  thc  shonhler.  Bardenheiier  in  t^vo  eases  has 
transplanted  the  spine  of  the  scapula  iipon  a  psenJarthrosis  of  the  luunenis. 
These  procodures  seem  complicated  and  iinnecessarj.  In  defects  in  the  lower 
jaw  a  fltjp,  eonsisting  of  skin,  periošteimi  and  a  seetion  from  the  claviele,  mav  be 
disseetod  np  with  a  skin  pedicle  and  tittcd  into  the  vivified  defect  in  tbe  lo\ver 
jaw, 

HAHN'S  OE  HUNTINGTON^S  OPERATrON.^This  18  suited  to  patients  in 
whom  there  has  been  an  cKtensive  loss  of  tibia  but  whosc  fibula  remaius  intact. 
Thrnngli  an  appropriate  incision  (curved  aeross  thc  leg  at  the  level  of  the  upper 
fragment),  expoac  thc  under  siirface  of  thc  upper  fragment  and  vivifj  it-  CuM 
the  filnila  off  at  this  level  and  insert  its  en<l  into  the  under  surf..ce  of  tbe  tibia™ 
upfjcr  fragment,  where  it  is  fixed.  Six  mouths  later,  a  second  operation  is  dona 
Expo8e  and  vivifj  the  upper  surface  of  the  lower  fragment  of  tbe  tibia.  Di- 
vide  the  tibula  at  aboiit  the  same  levrl  and  unite  its  lovver  end  to  the  fresh 
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fiurface  of  tUe  tibia.     Tu  some  cases  both  operationa  have  been  done  at  a  single 
dtting. 

A  grafi  increases  in  size  according  to  ihe  demaiirls  piit  iipoii  it.  Tliis  ib  secn 
in  tbe  ea.se  of  the  abovc  transplanted  tibiila  wbifb  eveiitiiallj  increased  in  size  to 
that  of  the  tibia* 

Bardiuihcner  in  a  defect  in  tbe  bnmeriis  made  a  tongiic  flap  on  cbest,  and 
subperiosteallv  resectcd  a  rib,  whieh  was  left  attaehed  to  flap,  \vbicb  \vaa  re- 
flected  into  defect.  Division  of  tbe  bridges  oecnrred  in  2  months.  Good  imion 
resulted. 

4.     Transplantation  Combined  witli  Artliropla8ty --Rovainc    exeiaed    a    sar- 

<K)nia  froni  t\u'  npper  eii<l  nf  tbe  bniiierus  aiid  inipUiiited  a  sogincnt  of  tbe  iibula. 

He  exci8ed  tbe  diseased  bone  froni  tlie  Immenis  togetber  witb  its  pcriostenni  and 

mnsetilar  attaebnients.     Ile  tben  expose<l  tbe  npper  eiid  of  tbe  fibiibi  throngb  a 

longitudiual  ineision,  retracting  tbe  iiuinjured  external  p(>pliteal  nerve  out  of 

the  way.     Tbe  enperior  tibiofibuhi  artienlation  wa«  opened  and  tbe  Hgaments 

di%'ided.    Tbe  fibnia  \vas  tben  mobilized  for  a  distance  of  3  cm.  longer  than  tbe 

i^oinuent  of  Imiiienis  \vbieb  \vas  removcd  bv  cntfiug  tlie  museles  arising  from  iU 

leaving  a  nnisenlar  sbeath,  alKUit  1  cm.  tbick,  altaebed  to  it*    Tbe  ]ower  end  of 

the  fibnia  fragment  wa9  sbarpened  witb  a  cbisel  and  forced  into  the  medullary 

eavitv  of  tbe  remaining  diaplivsi«  of  tbe  hiimerus*    Tlie  reniains  of  tbe  artienlar 

eapsnie  of  tbe  shonbler  joint  were  autured  abont  the  npper  end  of  the  fibnia  and 

the  soft  parts  of  the  arm  wcre  8ewn  to  the  muscubir  tisaue  left  attacbed  to  the 

trausplanted  fibnia. 

\Valther  and  also  De  Gonvea  each  reseeted  tbe  inferior  extremity  of  the 
radius  for  sarcoma.  Into  tbe  resnlting  defccts  eacb  transplantcd  the  snperior 
extreTnity  of  tbe  fibnia  with  ita  periotJteum,  tbe  bead  of  wbieh  was  placed  in 
contact  with  tbe  carpns.  Intemiednllarv  fixation  of  npper  end  of  graft.  Re- 
fliilt  in  eacb  čase  was  splendid. 
■  5.     Transplantation  of  Feriosteal  Flapa   (CodiviIla'»  Operation). — l'odivilIa, 

nttšr  fre^bcning  tbe  endn  of  tbe  Ijnne,  nnites  tbeni  witli  a  \vii"e  sutnre  and  en- 

tvelops  this  sutnre  witb  a  free,  detaelied  flap  of  periosteuni  tukeii  from  anv  con- 
venient  bone,  taking  pains  to  ahave  oflF  with  tbe  periostenm  a  thin  sbell  of  bone» 
bnt  Brade  nsed  the  periostenm  alone  and  ohtained  a  good  resnlt.  Tt  wonId 
sceni  to  tlie  anthor  better  to  nse  an  absorbahle  sntnre  sneb  as  birge  cbromic  gut 
ratber  than  wire  betvveen  tbe  bones.  Tbe  internal  anrface  of  the  tibia  is  a  good 
location  from  which  to  get  tbe  periostenm.  A  tliin  alice  of  bone  should  be  taken 
with  the  perio.steiun  and  attacbed  to  it. 

C.  Transplantation  for  Congenital  Absence  of  Tibia. — Tlalstead  ilvers  (11) 
operated  as  follovvs:  Tbe  entire  tibia  wa8  wanting^  bnt  the  fibnia  was  in- 
tact  and  in  itš  pn^per  pogition.  Tbe  oiiter  balf  of  tbe  joint  \vas  incised,  open- 
ing  the  artienlation  bet\veen  tlie  fibiibi  and  feninr.  The  patella  liganient»  tbin 
and  »trong,  wa8  fonnd  to  be  inserti^d  into  the  inner  side  of  the  fibula  well  below 
the  head.  The  external  lateral  bganient  \vas  divided.  The  bead  of  the  fibula 
waB  drawn   down   into  a   positir>n   betvvecn   tlie   eondjles.      Tho  patella    liga- 
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ment  wa8  sliortcned  and  atta<^hcd  to  tlic  antcrior  surface  of  thc  fibula.  Tlie 
artieular  capsule  was  siitureci  so  as  to  aicJ  in  liolding  tlie  bead  nf  the  fibula  in 
its  ncw  position.  Thc  wound  at  the  knee  was  closed  after  which  the  ankle  wftg 
opened  bv  a  traiisverse  ineision,  tbe  external  malleohis  was  ciit  off  aod  the  nw 
end  of  the  fibida  vvas  planted  outo  the  iipper  surfaee  of  thc  astragabis  wbicli  wa« 
fn?shened  by  tbc  chisel  to  receive  it.  The  bones  were  Butured  together.  Imnio- 
bilization.  A  year  after  tbc  operation,  the  patietit  eoiild  flex  his  leg  to  90^,  a!- 
most  fidlv  exteiid  it,  and  walked  abnnt  al!  day. 

7,  Transplantation  of  Dead  Bone,  Eitlier  Decalcified  Bone  Chips  or  Large 
Fragmenta. — 8ENN *s  decalcmfied  bone  cnips.  preparation  of  the  cnm. 
—Kemove  ali  periostciiin  and  niediillary  tissue  froni  tbc  fresb  tibia  or  femurof 
the  ox,  d  i  vide  into  longitndinal  strips  about  %  i"*  wide  aiid  imraerse  in  a 
relativelv  large  cpiantitv  of  10  per  cent.  watcry  solution  of  hvdroobloric  acid 
which  is  rencwed  dailj,  for  froni  1  to  2  \vecka ;  tben  vvasb  tboriiughlv  in  wat€r 
or  a  weak  solution  of  cuustic  potasli,  cut  into  sniall  eliips,  soak  for  48  houra  iu 
1 :  1,000  merciiric  bichlorid  solntion,  and  rcrnove  and  store  in  a  satiirated  soln* 
tion  of  iodoforni  in  etber,  Wbon  aliont  to  hc  nsed,  wrap  in  aseptic  gaiize,  dis- 
sni  ve  out  tlie  exce9S  of  ctber  and  iodoform  \vith  alcobol  and  pnt  in  1 :  ^l^iHM^  iner- 
cnrie  bichlorid  solution  until  required^  when  eareful  drving  with  iodofonu 
ganze  should  preccdc  their  implantation. 

Tecunic. — Conipletelv  till  the  cavity  or  the  defect  between  the  cnds  of 
bone  who8e  extremitie9  ha  ve  bcen  prcnonslv  freshened  witb  the  chips,  and  allow 
bhx>d  to  fill  up  the  interstices  between  the  cbips.  It  is  claiTned  tbat  tlio  hmo. 
ehipš  strengthen  the  franiework  of  the  blood-elot  into  whieh  the  hcaltbv  granula- 
tion  tissne  penetratcs,  while  thc  iodoforni  dissemiiiates  through  tbc  bloo*l  clot 
and  thus  inliibits  hactcrial  aetivity. 

TRAN8PLANTATI0N  OP  LARGE  FRAOMENTS  OF  DEAD  BONE. — Tllis 
metli  od  bas  givcn  some  notable  siieccj^ses, 

Kauach,  after  removing  the  npper  end  of  the  tibia  for  sarconia,  impIanteJ 
a  corresponding  portion  of  the  tibia  obtained  some  davs  previouslv  in  the  eoiirse 
of  an  amputation,  The  iniplant  wai«  dcprived  of  its  periosteum  and  niarrous 
%v;is  carefnllv  boile<l  and  soaked  in  cther  to  reniove  its  fat.  An  amputation  9 
mouths  after  tbc  tran^plantation  for  reciirrcnee  of  the  garcoma,  sbow€d  the  im- 
plant  firmi  v  uniteil  botb  to  tbc  fcmur  and  tibia  and  enveloped  in  a  newly  fomicd 
periosteum,  Kuttner  excit5ed  tbc  nppcr  third  of  tlie  femur  for  sareoma  and  at 
once  implanted  a  similar  portion  of  the  femur  obtained  from  a  man  who  dicfl 
of  eonia  due  to  tumor  of  the  brain.  The  upper  end  of  the  femur  along  with  its 
bead  was  removcd  under  aseptic  precautions  11  bours  after  death  and  was  pre- 
served  ff>r  24  hoiirs  in  salt  solution  to  which  some  ehloroform  had  been  added- 
Six  weeks  later  the  rcsult  was  promising.  Bre\ver,  of  New  York,  removed  tho 
entire  lower  tliird  of  the  radius  witli  its  periosteum  for  sareoma.  A  few  dav^ 
later  a  suicidc  wa9  brought  into  the  hospital,  whcrc  he  dicd,  The  eorrespond- 
ing  radi  lis  of  tbis  eorpsc  was  disseeted  ont,  of  jnst  snffieicnt  length  to  fill  the  de- 
fect,    Tllis  l}nne  was  tben  boiled  and  kept  for  several  davs  in  sterile  salt  solu* 
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tion,  when  the  origitfal  wound  wa8  reopened  and  the  graft  was  implantcd.  The 
soft  parts  were  sutured  aroimd  it.  Union  was  by  primary  intention.  Several 
months  afterward  the  transplant  8howed  a  moth-eaten  appearance  as  though  it 
were  absorbing.  One  year  later  the  man  had  a  very  useful  forearm  and  hand. 
At  the  junction  of  the  graft  with  the  old  shaft  there  was  some  bowing,  but  union 
was  solid.  Rontgenograms  8howed  that  the  old  graft  had  Iargely  become  ab- 
sorbed  but  that  it  had  been  replaced  by  new  firm  bone.  The  result  was  very 
8ati8factory. 

How  many  non-successes  have  folIowed  this  method  no  one  can  8ay.  Sur- 
geons  are  not  inclined  to  publish  their  non-successes,  hence  the  investigator  can 
8carcely  arrive  at  an  unprejudiced  judgment  of  the  true  value  of  any  particular 
method. 

A  better  method  of  transplantation  is  as  follows:  Walther  (17),  like 
Brewer,  resected  the  inferior  extremity  of  the  radius  for  sarcoma.  Into  the 
defect  he  transplanted  the  superior  extremity  of  the  fibula  with  its  periosteum, 
the  head  of  which  wa8  applied  on  the  carpus.  Intermedullary  fixation  of  upper 
end  of  graft.    The  result  was  fine. 

De  Gouvea  (4)  performed  an  exactly  similar  operation,  also  with  a  success- 
f ul  result. 

8.  Transplantation  of  Absorbable  or  Non-absorbable  Foreign  Material. — 
A.  N0N-AB80KBABLE  MATERIAL. — Murphy  and  numerous  German  surgeons 
have  implanted  into  a  defect  in  the  lower  jaw  made  for  the  removal  of  malig- 
nant  tumors,  a  silver  wire  model  with  a  metal  head  of  the  normal  size  and  shape 
of  the  mandible.  In  Murphy's  čase  suppuration  occurred  around  the  frame- 
work,  since  it  communicated  with  the  mouth,  and  a  profuse  discharge  was  pres- 
ent  for  6  week8,  when  it  ceased  entirely.  The  sinus  healed  and  the  fraraework 
became  completely  imbedded.  Three  year8  later  there  was  no  sinus  present  and 
the  fimction  was  good.  Because  of  their  va8cularity  and  resistance  to  infection, 
the  mouth  and  face  offer  the  best  field  for  the  use  of  foreign  material.  In  other 
parts  of  the  body,  sinuses  may  form  which  will  persist,  requiring  the  removal 
of  the  foreign  material. 

B.  ABSORBABLE  FOREIGN  MATERIALS  such  as  ivory,  magnesium  plates, 
tubes,  or  columns  have  their  ušes  in  but  a  few  situations  in  the  bodv  and  can 
usually  be  replaced  to  advantage  by  living  bone  grafts  taken  from  the  same 
patient  who  is  to  be  grafted. 

Primrose  implanted  an  ivory  peg  of  suitable  size  and  shape  into  a  phalanx 
removed  for  a  central  enchondroma.  Fourteen  weeks  later  a  rontgenogram 
showed  the  peg  partially  absorbcd  but  surrounded  by  a  8atisfactory  amount  of 
bone.  Po8sibly  a  better  method  would  be  to  remove  a  phalanx  from  the  pa- 
tient's  toe  with  its  periosteum  and  transplant  that,  or  else  take  a  small  piece 
from  the  tibial  crest  with  its  periosteum. 

9.  Transplantation  of  Joints. — See  Joints,  pages  443,  444. 
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OPERATIONS  ABOUT  THE  KNEE-JOINT 

Charles  E.  Farr 

Oeneral  Consideratlons. — Any  operation  in  or  about  the  knee-joint  require8  a 
technic  far  aiiperior  to  that  ordinarily  considered  neces8ary  for  the  general 
run  of  major  operations.  The  joint  is  so  large,  so  complex,  and  has  so  manv 
communicating  recesses  that  any  departure  frora  the  most  rigid  aseptic  tech- 
nic is  an  invitation  to  almost  certain  disaster.  Moreover,  the  resisting  power 
of  ali  joints  to  infection  is  notorioiisly  slight  and  this  is,  perhaps,  especiallv 
trne  of  the  knee.  One  may  insult  the  peritoneum  with  considerable  impunitv, 
adding  trauma  to  infecting  organisms  in  moderato  amoiints  withoiit  any  un- 
toward  results  in  many  instances,  but  this  is  not  trne  of  the  knee  or  other  major 
joints.  The  following  considerations  may,  therefore,  be  held  axiomatic  for 
operations  in  this  sitiiatibn : 

(1)  Never  operate  on  the  knee-joint  except  for  well-marked  indications. 

(2)  Never  operate  in  the  presence  of  any  infections  process,  whether  local  or 
not,  regardless  of  its  magnitnde,  nnless  the  indications  are  extremely  urgent 

(3)  Never  operate  nnless  there  is  the  most  perfect  command  of  aH  aseptic  con- 
ditions,  inclnding  skilled  assistants. 

(4)  In  general,  operations  shonld  not  be  performed  inimediately  following  an 
injury;  they  shonld  not  be  treated  as  emergency  cases  bnt  several  dayft  at  leait 
shonld  be  allowed  for  reaction  to  become  established. 

Anatomical  Foints  to  Be  Considered. — The  anatomy  of  the  knee-joint  is  too 
complex  to  be  considered  at  any  length  in  this  article,  but  a  few  of  the  more 
important  points  will  be  touched  upon.  The  bony  landmarks  of  the  joint  are 
easily  made  out  and  need  not  be  deta  i  led.  In  stout  subjects  it  is  convenient  to 
remember  that  the  upper  border  of  the  tibia  is  on  a  line  with  the  lower  end  of 
the  patella  when  the  knee  is  partly  flexed.  Flexion  and  exten8ion  occur  largelv 
between  the  femur  and  the  seniilunar  eartilages,  \vhile  rotation  takes  plače  be- 
tween  tho  eartilages  and  the  tibia.  Tn  full  extension  no  rotation  is  possible,  in 
inid-flexioii  rotation  is  at  its  greatest. 

The  blood  and  nerve  supplj  of  the  joint  are  extensivo,  but  no  important  ves- 
sels  or  nerves  will  be  injured  by  incisions  in  front  of  the  lateral  ligamenU 
These  latter,  especially  the  internal,  are  very  important  guides  in  the  work,  and 
with  the  crucials  form  the  great  stabilizers  of  the  joint.  They  must  never  be 
divided  except  under  the  gravest  necessity.  Their  position  will  be  at  once  rec- 
ognized  when  the  capsular  ligament  is  exposed. 

The  internal  ligaments  of  the  knee  are  of  the  utmost  importance  to  the  surgeon, 
as  thcy  are  the  most  prolific  source  of  internal  derangements  of  the  joint.     This  is 
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especiiil]y  true  of  the  semilimar  cartilagc«,  particularly  the  internal,  which,  heing 
finnly  attaclicd  to  the  intemal  lateral  ligament,  is  qyit0  liable  to  injurj  by  twi8ting 
or  rotation  of  the  joint,  juat  as  tho  internal  lateral  ligament  ia  far  more  liable  to 
injury  tban  the  externaL 

Tho  Bize,  shape,  and  coDsistencj  of  the  cartikges,  as  vvell  as  the  ligaraentum 
mucosum  and  the  ligamenta  alaria,  must  be  observed  in  many  normal  jointa 
before  one  is  reallv  com- 
petent  to  pasa  iipon  their 
pathological  ehanges. 

Althoiigh  the  moin 
cavity  of  the  knee-joint  is 
easilj  exposed  by  any  one 
of  the  numerous  inetsions 
advocated,  there  are  a 
nrnnber  of  conirannicating 
eacs  or  bursit*  which  are 
not  SD  readily  explored, 
^hese  must  be  borne  in 
mind  when  the  conditions 
in  the  main  joint  cavity 
do  not  seem  to  eorrespond 
to  the  sjmptoras*  Loose 
foreign  bodies^  bits  of  car- 
tilage,  etc,  may  easily  slip 
into  one  of  these  re^esses  and  egcape  notice.  A  knowledge  of  their  exi9tence 
and  their  topography  will  iisuallj  obviate  any  serious  error,  althoiigh  it  is  by  no 
meaus  easy  in  ali  instances  to  locate  and  remove  the  soiirce  of  the  trouble, 

Preparation  of  the  Patient.— Especial  paing  must  be  taken  to  see  that  the  patient 
is  in  the  best  possible  general  and  loeal  condition  before  oprration  is  undertaken,  par- 
tiewlarly  aa  to  any  poi^sible  source  of  infoction.  Proloiijred  rešt  of  the  joint  is  adviaable 
if  any  siijtis  of  ayiioviti9  of  an  aeute  type  are  presen  t.  The  akin  should  be  in  perfect 
condition  and  every  čare  must  be  taken  that  no  abrasions  fthall  oeeur  during  the  eourse 
of  the  preparation.  The  method  of  loeal  preparation  will  vary  witb  the  operator,  but  it 
cannot  be  too  rigid  in  ali  its  detaila.  The  iiietbod  preferre<i  by  me  ia  as  follow8: 
Lather  and  shave  the  tbigh,  kn*?e  and  lep'  with  the  utmost  eare,  rinse  with  aterile  water, 
dry,  serub  with  95  per  cent.  aleohol,  jiaint  with  one  coat  of  half  8trenp:th  tincture  of 
iodin,  alJow  this  to  dry,  and  eover  with  sterile  paiize.  The  following  day,  on  the  operat- 
ing  table,  the  field  should  be  thoroug-hly  aerubbed  with  equal  parts  of  carbonate  of  soda 
and  ehlorid  of  lime»  moistened  and  applied  with  a  piece  of  soft  gauzc.  Waab  wlth 
sterile  water,  dry,  apply  95  per  cent  aleohol,  and  follow  with  one  eoat  of  full  atrength 
tineture  of  iodin.    Allow  to  dry  for  3  minutes  before  draping« 

Tbe  method  of  preliminarv  injection  of  the  joint  with  antiseptic  and  more 
or  less  irritating  solntions  to  prodnce  an  ascptie  reaction  of  the  synovial  mem- 
brane, intTodueed  and  practiced  by  Murphy,  la  interesting  and  perhaps  valn- 
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able.  llurphj's  metliod  is  as  follow8:  Prepare  a  2  per  cent.  solution  d 
formalin  iu  ,i?lyeerin  and  allow  it  to  ripen  for  24  hoiirs.  0£  thiB  solution^  inject 
froin  5  to  20  c.  c,  ac(?or(ling  tn  tho  joint  capacitv,  and  plače  the  joint  at  rest  for 
scveral  dava  nntil  the  reacHon  bas  siibsided  for  thc  most  part.  This  injection 
may  be  repeated  if  neeessarv,  the  theory  being  tkat  in  tbis  manner  a  **eoffer 
danim  ing"  of  the  Ijniph-spaccs  is  produced,  Althongli  Miirphv's  reported  re- 
sults  are  oxeeptiona]ly  good,  the  method  ia  stili  in  the  cxpeTimental  atage  and 
has  mit  l>een  general  Iv  adopted, 

■  The  use  of  the  Eainareh  handage  and  the  toiirniqnet  in  operations  on  and  In 
the  knee-joint  ia  stronglv  advocated  by  many  surgeons,  but  thero  would  seem 
to  be  no  real  need  for  it  in  any  ordinary  čase.  Hemorrhage  is  not  generallj  to  bc 
feared  and,  even  if  it  werej  it  would  seem  to  be  better  practice  to  eontrol  it  by 
the  usnal  means  than  to  tnist  to  the  handage.  The  danger  of  thronibosis  and 
ernbcjlisni  raust  snrelv  be  greater  after  the  application  of  the  Eamarch. 


Indicatlons  for  Operation. — Floating  bodies  in  the  knee-joint,  whether  tnie 
foreign  bodies  or  isolated  fragmenta  of  tisane,  pedunculated  or  free^  sucli  as 
fattv  OF  fihrons  tabs,  hvpertrophied  svnovial  membrane  or  bits  of  cartilage,  ^ti- 
erallv  cansc  a  low-grade,  non-infeetious  synovitis,  with  pain,  effusion,  locking 
of  the  joint,  and  a  feeling  of  weakne9s  and  iu8ecurity.     Added  to  these  majbal 
stiifnesSj  mnsclc  spasm^  atrophy,  creaking  in  the  joint^  and  finally  local  tender- 
ness  over  the  body  itself,     If  these  8\"niptom8,  or  a  major  portion  of  them,  be  j 
present  in  a  given  ease,  the  indications  for  operation  niay  be  eonaidered  fairlj^^ 
strong,  provided  defonning  arthritia  can  be  rea8onab]y  exchided.    The  two  con- 
ditions  may  co-existj  and  it  theu  becomes  a  matter  for  carefiil  judgtnent  as  to 
whether  the  gain  to  l>e  expeeted  from  operation  wi]l  oiitweigh  the  risk.     In 
general  it  win  not,  but  in  exceptional  casea,  especiallj  when  the  floating  bodv  ia 
snspected  of  cansing  or  at  least  markedly  aggravating  the  arthritis,  operation 
may  furnish  considerahlc  relief. 

Contra-indications. — Operation  shonld  not  be  advocated  iu  the  aged,  the 
feehlcj  or  in  those  suHering  from  mnltiple  joint  disease.  Anv  infectioiis  procesa 
in  anv  part  of  the  bndv  is  a  strong  contra-indication  to  operation. 

Prelijninary  Esamination.— As  a  preliminarv  to  operation  on  the  knee-joint 
for  floating  or  looae  bodies  of  any  sort,  an  attempt  mnst  l^e  made  to  determine. 
aa  far  as  possible,  the  natnre  and  poaition  of  the  body,  its  relationa  to  the  joint 
striietnres.  and  its  xisnal  ran^^  of  motioii*  Miich  can  be  learned  from  a  e^reful 
historv  and  thorough  physical  exaininationj  bnt  the  X-ray  is  of  the  great 
assistanoe  in  manv  cases,  particnlarlv  when  the  body  is  of  snfiicient  densitv 
čast  a  shadow,  and  in  ali  cases  to  determine  the  amount  of  damage  the  joint  haii" 
snstained,  Lateral  view8  of  the  joint  in  fiill  extension  and  fnll  flexion,  and 
antcropostcrior  view8  in  exten8ion  are  of  great  valiie.  Opaqiie  bodies,  siieh  as 
needles^  bnllets,  and  the  like,  may  be  very  accuratelv  located  by  means 
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screens  with  mimbcred  sqnares  or  hy  the  iisc  of  atereoscopic  plates,  Uiifortii- 
natelj  too  miich  reliaiice  rnav  not  be  plaeed  on  them  as  the  b<i(ly  is  qiiite  apt  to 
ahift  its  position  beforc  operation  is  attcnipted.  For  siich  cascs  tlic  ideal  ar- 
ranf^enient  ia  a  ihiorosropic  attaclinient  to  tlio  operatiiip  table  itscif,  so  tliat  tlie 
boilv  niftv  lie  l<K'ated  ut  the  exart  moiTieiit  of  iiiei^ion  and  renioved  nnder  tlm 
.iriiidanco  of  the  eve.  The  niethod  of  ti x ing  the  b4)dy  by  ineans  of  a  eterih?  pin 
lir  iieedle  thniBt  through  the  skin  before  the  operation  is  verv  iiseful  ie  suitable 
cases. 

Mcthods  of  Operating. — It  is  generali^  accepted  iiow  by  the  great  majoritv 
of  siir^eons  that  the  operatiA^e  proeednre  is  mneh  faeilitated  bv  keeping  the  kn(X3 
flcxcd  to  the  right-angled  position,  the  met  hod  of  Jones.  This  ia  accompVii^hed 
bv  aUowing  the  leg  to  drop  over  the  end  of  the  talde.  The  field  is  acnihbcd  in 
this  position  and  draped  with  towels  or  sheets  faatened  by  elips  or  siiturea  in 
siich  a  Hianner  that  the  v  cannot  si  i  p.  A  good  plan  is  to  lav  a  whole  towel  or 
sheet  over  the  field  and  make  the  inci«ion  tbrongh  it,  clamping  tlie  eiit  ed,ges 
to  the  skin  incision.  In  this  way  ali  movenient  of  the  drapings  over  the  opera- 
tive  wonnd  is  avoided,  Tf  this  is  not  done,  one  may  make  the  skin  irici^ion  be- 
fore the  field  is  entirely  draped  and  then  elamp  towels,  or,  bettcr  ycty  tliick  ivash- 
eloths^  to  the  skin  edges. 

The  snrgeon^s  liands,  altliongh  it  goes  withont  sajing  that  thev  havc  hcen 

eleaned  i»nth  exeeptional  eare  and  are  covere<l  with  new^  whole»  and  nnqnestion- 

ablv  storile  gloves^  must  ne  ver  toueh  the  inside  of  the  wonnd,  the  sponge«  that 

enter  the  wonnd^  the  sntnrea,  needles,  or  the  diatal  end  of  anv  inatrnnient  that  is 

to  enter  the  wonnd,     For  thi^  reason,  if  for  no  other,  rather  long  inatniiiienta 

cif  heavv  huih!  are  advtKnited.     Heinostats  whi('h  frnnh  tlio  tis.snes  and  thus  re- 

<jiaire  the  use  of  few  if  anv  ligatnres  are  usefnh     No  »peeial  instninients  are 

Tieeded  for  this  work  other  than  the  regnlar  dissecting  set,  a  pair  of  long,  narrow 

retractors  and  a  slender-bhided  knife  or  seissors  for  work  withiH  the  joint.     A 

bnllet  foreeps  will  prove  nsefnl  at  times  or  the  ordinarv  cur\^ed  dressing  forceps 

mav  be  nsed.     Instruments  and  sponges  niust  l>e  kept  eovered  nntil  the  moment 

of  use.     Needless  to  8ay,  assistants^  nnrses,  and  speetatora  near  the  wonnd 

ehould   be  as  eareful   in   their  respeetive   positions   as  the  operator  himsolf. 

Much  talking,  even  with  the  \ise  of  face  maaks,  ia  not  condueive  to  aseptic 

healiug. 

The  incision  depends  iipon  the  amount  of  exploration  that  is  to  be  done  biit 
is  Tisnallv  a  cnn^ed  one  on  either  side  of  the  patella,  vertical  in  direetion,  at  nrst 
parallel  to  the  patella  and  Vii  ^t^*  from  its  border  until  the  tihial  margin  is 
passed«  when  it  enrves  sharply  baekward  for  a  short  disttanee,  to  the  region 
of  the  lateral  ligaments.  A  3-  or  4-in.  incision  is  nsnally  snfficient  for  the 
ordinarv  exploration,  biit  there  ia  no  ohjection  to  a  miifh  louger  one  if  need 
l»e.  For  verv  extensive  eases  or  for  those  in  wlnVh  the  hodv  la  nt)t  reatMIv 
loeated,  it  i  a  far  better  to  make  a  secuiid  incision  on  the  opposite  side  of  the 
patella  than  to  tranmatize  the  joint  structures  by  foreible  retraetion.  Onlv 
rarelv  in  caaes  of  this  aort  will  it  he  necessarv  or  jnstifiable  to  reso  rt  to  the 
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transverse  incision  through  tlie  patella  tendon  to  obtain  a  wide  yiew  of  the 
joint. 

Once  the  skin  incision  is  completed^  the  scalpel  should  be  discarded  and  a 
fresh  one  used  for  the  rest  of  the  dissection.  The  subcutaneous  fat  and  the 
muscular  apotieurosis  are  divided  carefully  in  the  line  of  the  skin  incision,  ex- 
posing  the  capsule  of  the  joint.  AH  bleeding  points  are  now  clamped  with  the 
crushing  forceps,  which  are  allowed  to  remain  in  position  and  act  as  retractors 
as  well.  The  woiind  being  now  perfectlj  dry,  the  capsule  is  seized  with  toothed 
f orceps  and  incised  for  about  2  in.  in  the  same  line  as  the  skin  incision.  Oreat 
čare  should  be  taken  at  each  stage  of  the  operation  to  make  clean-cut  incisions, 
allowing  no  rough  or  slipshod  T^^rk  to  leave  tabs  of  tissue  or  ragged  edges  to 
necrose  and  predispose  to  infection.  * 

With  the  wound  edges  widely  retracted  and  with  the  aid  of  a  good  light,  a 
careful  and  sjstematic  search  of  the  joint  and  its  accessorj  cavities  is  b^on. 
Even  if  the  body  is  promptly  found  and  removed,  the  whole  joint  should  be 
thoroughly  examined,  nevertheless,  for  secondary  changes,  and  these  must  be 
treated  in  the  best  manner  the  conditions  will  allow.  In  general,  if  the  lesion 
is  not  of  long  standing,  the  joint  will  be  found  in  a  fairly  good  condition  with 
the  exception  of  a  moderate  congestion,  and  this  will  need  no  treatment,  but 
in  the  long-standing  cases  there  is  apt  to  be  considerable  erosion  of  the  cartilages 
and  even  of  the  bones.  The  ligamentum  mucosum  and  the  ligamenta  alaria 
are  particularly  liable  to  injury  from  the  long^ontinued  joint  irritation,  result- 
ing  f requently  in  hypertrophy  of  the  synovial  f ringes.  Any  bulbous  or  polypoid 
masses  should  be  removed  with  the  scissors  or  a  sharp  scalpel.  The  bleeding  is 
usually  negligible,  but  if  nece88ary  the  pedicle  may  be  crushed  with  a  heavy 
clamp.  The  use  of  ligatures  should  be  avoided  as  far  as  possible.  Around  the 
circumference  of  the  joint  and  its  anterior  aspect  a  careful  search  is  to  be  made 
for  fatty  or  fibrous  polypoid  masses  protruding  from  the  synovial  membrane. 
These  may  be  removed  freely  with  the  scissors  and  the  bases  touched  with  the 
actual  cautery  if  any  bleeding  ensues. 

Erosions  of  the  joint  surfaces  are  common  in  the  advanced  cases  and  an 
attempt  may  be  made  to  smooth  off  the  roughened  areas  with  the  curet  or 
a  small  flat  file.  A  light  application  of  the  cautery  to  these  areas  can  do  no 
harm  and  may  be  of  considerable  bencfit.  Bits  of  loosened  cartilage,  osteo- 
phvtes,  etc,  should  be  removed  freely  and  an  attempt  made  to  render  the  joint 
surfaces  as  smooth  as  possible.  By  flexing  and  rotating  the  leg  upon  the  thigh, 
a  fairly  complete  view  of  the  joint  may  be  obtained,  especially  with  the  bilateral 
incision.  A  final  irrigation  with  saline,  paying  especial  attention  to  the  com- 
municating  pockets,  is  useful  in  bringing  to  light  small  bits  of  tissue  which 
have  been  overlooked  or  even  an  unsuspected  foreign  body  which  bas  slipped 
temporarilv  out  of  sight.  If  necessary,  these  pockets  may  be  slit  open  freely  to 
admit  of  a  more  complete  exploration. 

In  cases  wbere  considerable  raw  surfaces  are  left  something  may  be  gained 
by  a  liberal  coating  of  storile  petrolatum,  but  too  much  should  not  be  allowed  to 
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remain  in  the  joint  for  fear  of  setting  up  an  irritation  with  resulting  effusion. 
The  toilet  of  the  joint  should  be  carefully  performed  as  no  drainage  is  permissi- 
ble.  Closure  of  the  wound  is  effected  by  a  continuous  suture  of  fine  plain  or 
chromic  gut  for  the  capsule,  interrupted  sutures  of  the  same  material  for  the 
aponeurosis,  and  interrupted  8ilkworm-gut  or  horsehair  for  the  skin.  A  liberal 
dressing  of  dry  sterile  gauze  or,  if  preferred,  carbolized  gauze,  is  applied  and 
the  1^  smoothij  bandaged  from  the  toes  to  the  groin.  The  leg  and  thigh  are 
then  immobilized  in  a  plaster  čase  or  Stimson  molded  plaster  splint  in  a  posi- 
tion  just  short  of  complete  exten8ion.  The  leg  should  be  kept  elevated  on  pil- 
low8  for  the  first  week. 

After-treatment. — The  after-treatment  in  these  cases  is  of  the  utmost  im- 
portance.  The  wound  should  be  dressed  on  the  eighth  day,  the  sutures  removed, 
and  light  massage  administered.  The  Stimson  splint  is  here  of  great  advan- 
tage^  as  it  allows  f  requent  treatments  without  disturbing  the  position  of  the  leg 
and  without  the  trouble  of  cutting  down  a  čast.  Baking  of  the  limb  and  mas- 
sage, especiallj  of  the  atrophied  quadriceps,  should  be  practiced  daily  to  aid  in 
the  absorption  of  exudate,  but  passive  motion  should  not  be  tried  until  about 
the  end  of  the  second  week.  Active  motion  may  be  allowed  at  the  end  of  the 
third  or  fourth  week,  depending  on  the  severity  of  the  operation  and  the  amount 
of  reaction.  Weight-bearing  is  permissible  at  about  this  time,  provided  the 
joint  was  not  badly  disintegrated  at  the  time  of  the  operation.  The  application 
of  a  well-fitting  knee  cap  with  lateral  irons  is  a  useful  procedure,  especially  in 
the  deforming  arthritis  cases.  Persistence  in  the  baking,  massage,  and  passive 
motion  over  a  long  period  of  time  is  essential  to  success  in  ali  but  the  very  early 
cases.  Regulation  of  the  diet,  bathing,  moderate  outdoor  exercise  and  atten- 
tion  to  the  emunctories  are  as  essential  to  good  results  in  surgical  as  in  medical 
cases  and  should  by  no  means  be  neglected. 

Sesnlts. — The  results  of  the  operation  depend  almost  entirely  on  the  condi- 
tion  of  the  joint  and  on  the  age  and  general  condition  of  the  patient.  Too  much 
must  not  be  expected  f  rom  any  operation  in  the  cases  8howing  advanced  disinte- 
gration  of  the  joint,  nor  in  the  aged,  nor  in  those  with  a  well-marked  tendency 
to  arthritic  changes  elsewhere.  In  young,  vigorous  subjects  with  sound  brgans 
and  no  tendency  to  deforming  arthritis,  the  results  are  usually  quite  perfect. 

Dangers. — There  are  no  especial  dangers  to  the  operation  except  that  of  in- 
fection.  A  painful  weak  knee  may  result  from  operating  on  poorly  selected 
cases  or  from  neglect  of  the  after-treatment.  Partial  or  complete  ankylosis  of 
the  joint  is  to  be  feared  only  in  advanced  arthritic  cases.  Incomplete  removal 
of  the  offending  bodies  will,  of  course,  result  in  a  more  or  less  imperfect  cure  of 
the  symptoms.  Infection  of  the  joint  is  a  most  serious  condition.  AH  sutures 
must  be  removed  at  once,  the  wound  opened  widely,  a  counter  incision  made  on 
the  opposite  side  of  the  patella  if  none  is  present,  and  the  joint  thoroughly  irri- 
gated  with  a  weak  antiseptic  or  a  saline  solution.  T^o  drains  should  be  inserted 
into  the  joint,  as  they  onlv  tend  to  irritate  it  and  produce  adhesions.  For  the 
milder  infections  this  treatment  will  suffice,  daily  irrigations  being  practiced  un- 
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til  t  lic  diselinrgc  is  8€^^01ls  in  <*liaraetcr,  but  in  t  lic  inore  severe  iiifectiong  tho 
joint  muat  bc  laid  wi(!e  open  by  a  generoiis  transverse  ineision  through  tbe 
patella  tendon,  connectiiig  tlie  2  lateral  incisions  and  allowin^  the  patella  tla  p 
to  be  reflccted  iipv^ard  onto  tbe  tiiigh.     Tbe  knee  shoiild  then  be  piit  in  fiill 
flexion  and  tbe  erurial  ligam  en  ta  en  t  if  decmed  neoessarv  for  free  exposiire  of 
the  joint  cavitv.     This  metljod  will  relieve  ali  biit  the  most  severe  cases  o/ 
sepsig,  and  these  are  bnpele.Hs  from  the  beginning,     If  recoverv  enaiies,  a  stiff 
joint  is  to  be  expeeted  but  fortnnatelv  does  not  always  oceur.     Secoiidarj  siitnre 
of  the  tendon  and  the  skin  flap,  after  the  sepsis  haa  subsided,  with  proloiigeJ 
after-eare,  is  neoeai^arv  to  obtain  anv  sort  of  function.    An  arthroplaatv  or  resec- 
tion  may  be  indieated  in  certain  cuses. 


EtJPTimEB  MENISOUS 

Indicationi  for  Operation. — Operation  for  ruptnred  meniseus  shoiild  onlv  be 
eonsidered  in  the  recurrent  eaaes  of  locking  of  the  joint,  when  reasonable  at- 
tempta  at  eonaervative  treatnient  have  been  iinavailing,  or  when,  in  neciirrent 
cases,  there  is  a  distinet  tendeney  to  irritation  of  the  joint.  If  effnsion  occiira 
or  if  there  ia  a  beginning  dry  »vnovitis  with  creaking  and  crackling,  evidencing 
aii  eariv  atage  of  diaintegration  of  the  joint,  operation  ia  strongly  indioated 
before  irreparable  damage  is  done,  Young,  strong,  vigorous  adiilts,  especiallv 
athletea  and  laborers,  are  partieiilarly  liable  to  the  lesion  and  at  the  same  tirne 
are  by  far  the  nioat  favorable  siibjeets  for  operation.  In  acute  casea  operation  is 
never  inclicatedj  wbile  even  in  the  milder  recurrent  caaes  withoiit  effuaion  or 
markefl  irritation  of  the  j«unt  the  risk  of  tbe  operation  abont  balances  the  gain 
to  be  expected.  The  aelection  of  eaaea  sni  table  for  eonaervative  treatment, 
witboiit  running  gravo  risk  of  disintegration  of  the  joint,  is  a  matter  of  no 
mean  surgical  discrimination.  In  general,  the  best  courae  in  the  doubtful  casea 
is  to  wait  biit  to  watch  the  joint  most  carefully. 

Method  of  Operation. — The  inethod  of  operation  now  praeticallv  in  iiniveraal 
nse  is  to  expnse  the  joint  freelv,  reniove  the  injured  cartilage,  and  etfeet  the 
repair  of  other  injured  or  diseaaed  structures  in  auch  manner  as  may  be  indi- 
eated  at  the  time,  Any  attenipt  at  repair  or  suture  of  the  detached  raeniscus  is 
worše  than  iiaelesa  in  the  great  nmjoritv  of  cases.  The  curved  vertical  incision 
of  Jones  ia  the  one  most  cominonly  used  ancj  givea  ample  expoaure  for  the  gen- 
eral mn  of  cases. 

No  special  instrumenta  are  needed  outside  the  regular  disseeting  set,  with 
the  addition  of  a  pair  of  long,  slender  retractors  and  a  long  thin-bladed  ©calpel 
or  slender  pair  of  acisaors  for  removing  the  eartilage. 

The  preparation  of  the  field  of  operation  muat  be  carried  out  most  sernpn- 
lonsly  in  evcrv  detaih  as  in  every  operation  involving  the  opening  of  the  knee- 
joint  Special  paina  ninst  be  taken  that  the  open  wound  is  never  contaminated 
by  contact  with  anvthing  that  haa  tonched  the  skin.  The  drapings  must  be 
fastened  to  the  skin  in  such  a  way  that  they  cannot  p08sibly  slide*    New  sterile 


OPERATIONS    ABOUT    THE    KNEE-JOINT 


511 


nibber  gloves  sliould  be  worn  after  the  hands  have  received  the  most  tliorough 
ftnd  conscientious  cleansing*  A  face  mask  complctclj  coveriiig  the  mouth  aud 
^ose  shoiild  be  used,  not  onlv  by  the  operator,  bnt  hv  his  assiataiits  and  mirsca. 
^oedles,  sutiires,  gauze,  and  instruments  whieh  are  to  enter  the  woniid  nnist  te 
*^^pt  covered  until  the  moment  of  uge  ancj  theii  onlv  handleij  with  long  forceps. 
liven  the  gloved  hand  must  not  be  trnsted  for  this  pnrpose.  Only  those  who  are 
Hble  and  willing  to  master  siich  an  exacting  technic  shonld  operate  in  these 
oases.  The  Esinarch 
Ijnndage  and  toiir- 
n  J  q  u  e  t,  althotigh 
usod  by  manj,  are 
nnnecessarv  in  op- 
erations  of  this  na- 
ture* 

With  the  knee 
flexed  to  a  right 
angle  and  the  leg 
hanging  free  over 
the  end  of  the  table, 
the  usual  3-  or  4-in. 
vertical  ineision  is 
m  a  d  e,  parallel  to 
the  lateral  border 
of  the  patella  and 
aboiit  an  ineh  from 
it.  As  the  lower 
l)order  of  the  pa- 
tella is  paased  and 
the  iipper  end  of  the 
t  ihia    approached, 

the  ineision  i.s  eorved  sharplv  baekward  for  \U  in.  or  more.  In  the  great  ma- 
jority  of  cases  the  ineision  wiU  he  matle  on  the  inner  aspect  of  the  joint,  as 
noarlv  ali  of  the  ioosened  cartilages  are  on  this  side,  bnt,  of  cuurse,  if  the  8ymp- 
tonis  point  to  troiible  in  the  outer  meniseus,  tlie  ineision  is  to  be  made  in  a  cor- 
re»Hpfmding  nianner  on  the  onter  side  of  the  patella.  If  both  cartilages  are 
involved,  it  will  be  necessarj  to  make  2  incisions  to  obtain  reasonable  aceess  to 
the  joint  stnictiires  without  undue  retraetion, 

This  ineisinn  is  earried  in  the  same  plane  throngh  skin,  fat,  museular 
aponeurosis,  and  siibaponenrotic  fat  in  one  clean  sweep,  until  tlie  joint  capsule 
is  cjcpo.sed.  Ali  bleijtling  is  stoppfrd  bv  erushing  ehuiip:^  Jind  the  wnunfl  nuidc 
perfeetlv  dry  before  tlie  eapsnle  itselt"  is  attiiekfnL  Seiziiig  the  capsnle  with 
toothed  foreeps  and  nsing  a  fresh  nealpt^U  i*  elean  inrisinn  is  made  for  almut  2 
in.  in  the  line  of  the  skin  intnsiun,  exteHdjiig  burk\vuril  trnvanl  bnt  nnt  into  the 
lateral  liganient,    Any  excess  of  svnovial  finid  is  albnveJ  to  esf^ape  and  the  joint 
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is  then  examined  most  carefully  for  evidence  of  injury  or  disease.  By  altCT- 
natelj  flexing  and  extending  the  leg  on  the  thigh,  with  intemal  rotation  carried 
to  the  extreme,  the  whole  inner  half  of  the  joint  can  be  quite  satisfactoriljr  ex- 
amined  by  sight.  The  meniscus  is  U8ually  found  more  or  less  bent  or  rolled  on 
itself,  twi8ted,  frayed,  or  othenvise  deformed.  If  the  injury  is  at  aH  exten8ive, 
any  attempt  at  conservative  treatment  is  inadvisable  and  the  entire  detached 
portion  of  the  cartilage  should  be  removed  freely  with  the  aid  of  a  thin,  sharp 
knife  or  a  pair  of  sharp-pointed  curved  scissors.  Note  the  degree  of  detachment 
of  the  cartilage  carefully  and  go  wide  of  it.  Never  puli  on  the  cartilage,  as  this 
is  sure  to  resiilt  in  loosening  more  of  it.  Bleeding  is  U8ually  very  slight  and 
can  safely  be  ignored,  but,  if  deemed  neces8ary,  the  actual  cautery  may  be 
lightly  applied.  The  joint  cavity  is  then  to  be  wa8hed  free  of  clots  and  debris, 
and  the  other  lesions  attended  to  as  seems  indicated. 

Closure  of  the  incision  in  the  capsule  is  to  be  effected  with  a  continuous 
suture  of  fine  chromic  gut  without  allowance  for  a  drainage  opening.  The 
muscular  aponeurosis  is  closed  with  a  few  interrupted  sutures  of  the  same 
material,  and  the  skin  with  interrupted  silkworm-gut  or  horsehair.  No  drains 
of  any  sort  are  allowable,  not  even  skin  drains.  A  large  dry  dressing  of  sterile 
gauze  is  applied,  and  the  leg  and  thigh  smoothly  bandaged,  using  considerable 
pressure  to  prevent  any  effusion  into  the  joint.  With  the  leg  in  slight  flexioii, 
a  tin  gutter  splint  or  a  posterior  molded  plaster  splint  is  applied,  and  the  leg 
kept  elevated  on  pillow8  for  the  first  2  day8,  with  sand-bags  at  the  sides. 

After-treatment. — Baking,  massage,  and  passive  motion  should  be  instituted 
as  soon  as  the  joint  reaction  has  begun  to  subside  and  should  be  persisted  in  for 
many  weeks.  Particular  attention  must  be  given  to  the  more  or  less  atrophied 
exten8or  group  of  niuscles.  Active  motion  may  be  allowed  after  the  first  10 
days  and  weight-bearing  after  about  4  week8,  if  the  synovitis  has  subsided. 
Nothing  is  to  be  gained  by  ill-advised  haste  in  the  use  of  the  joint.  Rest  is  as 
essential  to  complete  recoverv  here  as  in  any  other  form  of  synovitis.  After  4 
week8  the  splints  niay  be  discarded,  but  in  the  cases  with  marked  disintegration 
of  the  joint  a  knee  support  with  lateral  irons  is  indicated. 

Besults. — The  results  of  operation  in  well-selected  cases  are  brilliant  indeed, 
the  return  to  normal  being  nearly  or  quite  complete  in  the  vast  majority.  If  the 
joint  has  been  allowed  to  disintegrate  to  any  great  extent  before  operation,  the 
results  are  correspondingly  poorer.  Infection  is  the  only  danger  to  be  feared. 
A  weak  or  stiff  knee  may  result  from  operation  in  poorly  selected  cases,  from 
neglect  of  after-treatment,  or  from  infection.  Recurrence  of  symptom8  is  not 
unknown  and  is  dne  to  incomplete  removal  of  the  oflFending  cartilage  or  to  the 
presenee  of  a  detached  meniscus  on  the  opposite  side. 

BUPTUBED    CBUCIAL    LIGAMENTS 

Indications. — liupturc  of  tlic  crucial  ligaments  of  the  knee  is  one  of  the 
rarest  fonns  of  injurv  to  that  joint  and  results  onlv  from  very  severe  degrees  of 
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trauma.  The  indications  for  operation  are  clear  omce  the  diagnosis  is  eetab- 
lished.  The  only  contra-indications  are  those  which  hold  against  any  major 
operation. 

Ketliod  of  Operation. — The  technic  of  preparation  of  the  field,  pbtfition, 
draping,  etc,  is  as  for  other  operations  involving  the  joint.  The  ineision  must 
be  a  very  generous  one  and  is  best  made  in  the  form  of  a  tran8^'e^8e  8hallow 
eurve,  convexity  down.  The  patella  tendon  is  divided  with  the  joint  capsule  or, 
if  preferred,  the  tuberosity  of  the 
tibia  with  the  tendon  attached  may  fi/ 
be  elevated  with  the  chisel  or  the 
patella  itself  divided  with  the  8aw. 
A  free  exposure  is  absolutely  essen- 
tial  to  good  work  in  this  restricted 
field.  As  usual,  ali  bleeding  must 
be  stopped  before  the  joint  is 
opened. 

With  the  patella  flap  tumed  up- 
ward  and  the  knee  fully  flexed,  a 
careful  Burvey  of  the  joint  is  made 
.  to  determine  the  extent  of  the  in- 
jury.  By  sliding  the  tibia  back- 
ward  and  forward  on  the  femur,  a 
very  good  view  can  be  had  of  the 
ends  of  the  crucials  and  the  spine 
of  the  tibia.  Usually  ali  that  is 
then  necessary  is  to  freshen  the 
ends  of  the  ligaments  and  suture 
them  8ecurely  in  plače  with  heavy 
chromic  gut,  kangaroo  tendon,  or 
silk.  If  the  ends  of  the  ruptured 
ligaments  are  much  frayed  or  are 
too  short,  it  will  be  neces8ary  to 
lengthen  them  by  a  simple  plastic, 

such  as  partial  division  at  the  base.  In  suturing,  a  mattress  stitch  should  be 
used,  if  possible,  to  prevent  tearing  out.  A  rather  small  needle  with  a  large 
eye  must  be  us^d,  and  considerable  ingenuity  is  required  to  pass  the  sutures 
in  the  confined  space.  Mr.  Lane's  cleft-palate  needle  holder  with  a  short, 
strong,  and  rather  straight  needle  will  be  found  very  serviceable.  The  sutures 
should  not  be  tied  until  ali  are  passed. 

If,  as  occa8ionally  happens,  the  tibial  spine  is  found  avulsed,  it  may  be 
pegged  in  position  by  means  of  a  small  wire  nail. 

After  the  repair  is  completcd,  anv  ooncomitant  injuries  should  receive  the 
necessarv  attention  and  the  joint  be  closed  without  drainage.  If  the  patella 
has  been  divided,  it  should  bc  suturcd  as  for  fracture,  the  joint  capsule  being 
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closed  with  fine  continuoiis  siitiires  of  chromic  giii  and  the  skin  witli  inter-  I 

rupted  Bilkwonn-gut  or  horseliair.    If  the  tibial  tuberositv  has  been  separated,  it  ■ 

must  be  nailed  in  place  with  fine  wire  brads,  ■ 

Aftcr-trcatment. — ^The  after-treatment  is  as  for  aiiv  otlier  opera tion  iavolv-  ■ 

ing  the  opening  of  the  joint,  biit  immobilizatioii  shoiild  be  more  prolonged  aml  I 

a  restraining  apparatiia  should  be  worn  for  nianj  months  to  prevont  cxce9siTe  I 

motion  of  the  joint,  particularlj  hyperextension,     The  resiilts  of  opcratiou  irj  I 

this  condition  are  said  to  be  very  good,  but  too  few  cases  have  been  operated  I 

upon  to  warrant  drawing  conclusions*  I 

BtJPTUBllD   ItATEBAI^   BSPANSIONS 

ladications, — Tn  any  fractiire  of  the  patella^  partitnilarlv  in  those  caiiscd  l>v 
indireet  violenee,  there  ia  a  very  marked  tendencj  for  the  tcar  to  extend  out- 
ward  into  the  lateral  expansioiia  of  the  aponeurosia  of  tlie  knee  and  into  tk 
lateral  portions  of  the  capsular  HgaraenL     The  indications  for  operation  con- 
atitnte  an  eseential  part  of  the  indications  for  operation  for  the  fruetiirc  of  tlie 
patella  and  have  the  same  limitations.     No  operation  shoiilJ  be  considered  in 
the  verv  old,  the  very  feeble^  or  in  thoae  stiffering  froin  advanced  arthritif 
ehanges.    Anv  infectiona  procesa  in  anv  part  of  the  body  is  a  strong  contra-ijiJl* 
.cation  to  operation.     In  casc8  complicated  by  extenaive  injnries  to  other  part« 
of  the  bodv  operation  should  be  poatponed  nntil  ali  danger  of  sho<*k  is  passed 
andj  in  general,  it  ia  alwaya  better  to  wait  a  few  dajs  after  the  injtiry  for  a 
certain  amonnt  of  reaction  to  take  place. 

PreparatioE  of  the  patiemt  and  the  field  of  operatit)n  uiuat  be  most  assidu- 
ously  carried  ont  in  eveTy  detail  according  to  the  most  rigid  technic  of  joint 
anrgerj,    The  inatniments  required  are  the  aame  as  for  snture  of  tlie  patella. 

Method  of  OperatioiL — The  inciaion  commoulv  used  for  exposure  of  the 
tears  in  the  lateral  expansiong  is  the  curved  transverse,  convexity  do\^^ward 
and  80Diewhat  below  the  line  of  fraetnre  in  the  patella.  This  is  open  to  the  ob- 
jection  that  it  weakeng  the  joint  slightly  and  that  in  ease  of  refractnre  the  joint 
18  perhapa  more  likely  to  be  expo8€d.  The  great  advantage  of  the  inciaion  is,  of 
course,  the  ease  with  which  the  operative  inten^ntion  is  carried  ont.  Refrac- 
tnre is  rather  exceptional  and  componnding  stili  more  so.  The  old  vertieal 
inciaion  mnat  be  a  very  generons  one  to  permit  adcqnate  expošnrc  of  the  tears 
withont  undne  retraction. 

The  operative  closure  of  the  lateral  tears  is  verv  simplc,  once  tlie  exposiire  is 
obtained  and  the  patella  sntnred.  The  fringes  of  the  liganient  or  tondon  in 
which  the  patella  develops  and  within  which  the  fraetnre  occurs  are  alway8  to 
be  lifted  ont  from  between  the  fraginents,  trinimed,  and  sntnred.  Tf  thcse  are 
followed  laterallv,  it  wi]l  be  fonnd  that  the  tcar  (loes  not  cease  at  the  lateral 
margin  of  the  patella^  bnt  extend8  for  a  variable  distanee  into  the  aponenrosis 
and  eapšnlar  ligament*  The  edgea  of  the  tcar  rnav  lio  frcshened  if  tlioiit^ht 
necessary,  taking  čare  not  to  remove  good  tissnc,    The  flaps  shonid  then  be  over*. 
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lapped  slightlj  and  suturcd  with  iiiterrupted  mattrese  etitches  of  fine  kangaroo 
tendon  or  ehromic  gnt.  A  very  fine  runniiig  suture  of  the  same  may  he  used 
to  secure  a  more  perfeet  eoaptation  of  the  edges.  The  remainder  of  the  opera- 
t  i  fin  j  s  as  for  the?  patella  fractiirep 

After-treatment.— After-treatment  is  very  important  in  these  cases.  A 
Stimsou  pogterior  molded  plaster  eplint  is  the  best  means  of  immobilizatioti, 
^Jid  this  shoiild  lie  t*oiitiiiiied  for  ahoiit  6  weeks.  From  the  fifth  dav,  however, 
the  dressing  m  a  v  he  reiiioved  for  masaage  and  bakiiig*  A  few  degrees  of  pa^aive 
xnotioii  niav  be  tried  at  the  end  of  3  week8j  hut  nothmg  is  to  be  gained  bv  eariv 
aetive  motioii.  \Veight-hearing  mav  be  allowed  at  any  tirne  as  soon  as  the  acute 
reaction  bas  subsided. 

BesElts. — The  results  in  practically  ali  cases  where  9  good  aseptic  tecbuic 
is  enip]oyed  are  perfect  or  iiearlv  so.  Even  witb  on]y  fibrous  imion  in  the 
patelbi,  the  results  are  good  provided  the  lateral  tears  have  been  properlv  su- 
ti2re<i  The  daiigers  are  those  of  aiiv  major  operation  in  which  a  large  joint  ia 
opened, 

TVTBEnaUUOBlB   OF    THB   FAT^l^Ji 

Indication«.— Tsolated  tuberculosis  of  the  patella  ia  a  rather  rare  lesi  on  hut 
is  oecasionallv  met  with  and  reqiiires  operative  treatment*  The  diagnogis  is 
rarelv  if  ever  made  exeept  at  operation.  The  indications  for  operation  are  elear 
if  a  svvelling  is  present  in  or  npon  t!ie  patella  of  a  chronie  natiire  and  not  invotv- 
ing  the  knetvjoint  or  the  prepatella  bursa.  With  the  aid  of  the  X-ray  in  antero* 
postorior  and  lateral  views,  the  former  taken  from  behind  forward,  the  araount 
of  bime  iu%^olvement  ean  be  fair!y  well  determined  in  advance  and  the  proper 
treatment  adopteih  If  the  disease  is  siraply  a  part  of  a  joint  tuberculosis,  the 
treatment  is  entirelv  different  from  that  of  isolated  disease  and  becomes  onlv  a 
part  of  a  joint  reseetion,  The  contra-indications  to  operation  are  the  same  as 
for  any  simple  operative  procednre  in  a  tnberculoiis  siibject.  In  other  words, 
the  operative  treatment  is  onlv  indieated  in  thoae  cases  in  which  the  local  focus 
is  Ihe  princi pal  one  in  the  hody  and  in  which  there  is  a  fair  chance  of  a  radical 
removal  of  the  disease. 

Method  of  Operation*  — The  instrumenta  needed  for  the  operation  are  the 
usual  disse4'ting  set,  witb  the  addition  of  a  good  bone  ctiret,  gouge,  chisel  and 
niallet,  periosteal  elevator^  and  large  burr. 

If  the  disease,  as  determined  by  clinical  aigns  and  the  X-ray,  is  of  any  ©x- 
tent,  a  generons  enrv^cd  transverse  ineision,  convexity  dowiiward,  should  be 
used.  The  anna  of  tlie  incision  should  extend  well  upward  onto  the  tliigh  and 
the  niiddle  of  the  curve  shoiild  be  nearlj  over  the  t!iberosity  of  the  tibia.  Every 
asejitic  preeantion  shonld  Im  observedj  rb  the  danger  of  opening  the  joint  ia 
considerable,  The  llap  of  skin  and  snbcntaneous  tissne  is  reflected  well  upward 
onto  the  thigli,  e^posin^,^  the  patella  tcndon  and  the  lateral  aponenrosis  freely,  A 
vertieal  incision  is  then  made  down  to  the  patella  and  the  aponeurotic  struc- 
tures  divided  and   tiirned  outward   to   the  border  of  the   patella,   on   either 


I 


i 


il6 


mSEASES   OF   THE   JOtXTS    AND   BONES 


side,    whieh    is    a    rathcr    diffieult    procedure,    as    the    tissues    are    verj  ad 
lierent 

Onec  tlic  patella  h  freelv  expose(L  a  tliin^  wide  ehisel  is  used  to  removethe 
outer  laver  of  bone  uiitil  tlie  extent  of  the  involveincnt  oan  bc  determined*  Tke 
remainder  of  the  operatioti  mav  be  performed  with  the  gonge,  ciiret,  or  burr, 
according  to  tho  operator  s  choice.  The  whole  patella  mav  be  eniicleated  if  tlio 
iuvolvemeiit  is  oxteiiriive,  bnt  it  is  bctter  to  preserve  the  posterior  shell  witli  llie 
joint  cartilage  if  possible,  and  for  tliis  reason  the  usc  of  the  power'driveii  burr 
18  stronglv  advocated,  as  a  clean  reinoval  maj  be  carried  out  with  inticli  lesa 
daiiger  of  injury  to  the  joint.    The  cavity  in  the  patella  tendon  should  thenbe 
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sterilized   with  pure  earbolic  aeid    (phenol)    fo]lowed  by  alcohol,   dried  and 
packed  with  ganze  nntil  the  next  stepa  of  the  operation  are  completed. 

There  are  3  metliods  of  closing  the  gap  in  tlie  patelhi  tendon.  The  cavity 
mar  be  siniplj  packed  with  gaiize  and  a]lowed  to  heal  by  grannlation;  a  Qap^ 
of  nmsele  and  aponeiirotic  atructnres  maj  be  tnmed  down  from  above;  or 
lateral  ineisions  may  be  made  and  flaps  slid  in  to  meet  in  the  midline.  The 
first  plan  ia  the  simplest,  bnt  will  resnlt  in  a  tedions  convalescence  and  possiblj 
in  a  woak  knee  from  atretehing  of  the  scar.  It  ia  onlj  to  be  recommended  when 
loeal  or  general  conditions  are  sneli  that  a  plastie  is  eontra-indicated.  Tlie 
seeond  plan  is  the  one  reeonniiencled  by  Murphv.  It  is  not  diffienit  to  perfonu, 
but  tho  blood  snpplj  of  the  flap  is  poor  and  neerosis  may  occun  It  neceesitates  a 
wide  dissection  of  the  flaps.  The  third  plan  is  gimple  and  easv  to  carry  out.  It 
will  not  weaken  the  joint  if  the  freeing  ineiinions  are  made  in  front  of  the  lateral 
ligaments.  It  mnst  be  borne  in  mind  that  in  Mnrphy's  method  the  nen^e  siipplv 
of  the  mnscle  flap  is  destroved  and  that  the  flap  mnst  mevitably  atrophj  and 
disappear,  being  replaeed  by  fat  and  fibrous  tissue. 
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If  the  tuberculosis  of  the  patella  is  only  a  part  of  a  general  involvement  of 
3  joint,  the  indications  are  for  a  wide  removal  of  the  adjacent  involved  tis- 
68.  No  attempt  at  conservative  treatment  is  to  bc  thought  of.  If  the  bone  is 
ly  slightlj  involved,  a  part  of  it  may  possiblj  be  preserved  and  used  in  one 
the  various  plastics  for  completing  the  ankylosis  of  the  knee,  but  in  general 
le  conservatism  demands  a  radical  removal  of  the  entire  patella. 

Besnita. — The  danger  of  the  operation  is  comparatively  slight  providcd  the 
nt  is  not  opened.  Tiie  results  are  f  airly  good  in  this  class  of  cases,  depending 
)n  the  degree  of  bone  involvement  and  upon  the  pos8ibility  of  radical  re- 
V'al  of  the  diseased  f  ocus.  A  strong,  usef  ul  knee  may  be  expected  in  the  early 
Bs  and  in  those  in  which  the  knee-joint  is  not  involved. 
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CHAPTER   VIII 

SURGICAL  THERAPEUSIS  OF  THE  FACE  AND  SCALP 
WlLLIAM  S.  ThoMAS 

SUROIOAL  ANATOHT   OF  THE  80ALP 

The  scalp  (see  Fig.  1)  consists  of  five  lajers  covering  the  cranium  as 
f ollow8 : 

(1)  Skin, 

(2)  Subcutaneous  fatty  tissue, 

(3)  Occipitofrontalis  muscle  and  its  aponeurosis, 

(4)  Subaponeurotic  connective  tissue, 

(5)  Pericranium  or  periosteum  of  the  skull. 

The  skin  over  the  scalp  is  the  thickest  upon  the  body  and  is  closely  at- 
tached  to  the  underlying  muscles  so  that  they  move  together.  This  close 
attachment  prcvents  the  occurrence  of  swelling  during  inflammations  of  the 
scalp  except  to  slight  degrees.  This  close  attachment  of  skin  to  muscle,  to- 
gether with  the  scant  supply  of  fat  in  the  intervening  fascia,  also  accounts 
for  the  great  scarcity  of  lipomata  here  and  the  slight  degree  to  which  the 
scalp  participates  in  obe8ity. 

The  rich  supply  of  scbaceous  glands  in  the  skin  of  the  scalp  accounts  for 
the  common  occurrence  of  wens  in  the  locality. 

The  thin  broad  layer  of  the  occipitofrontalis  muscle  and  its  tendinous  aponeurosis 
reach  over  nearly  the  whole  scalp.  In  front  it  eztends  to  the  ^ebrow8,  at  the  sides 
nearly  as  low  as  the  zygoma  and  behind,  it  terminates  at  the  superior  curved  line  of 
the  occiput. 

After  eitensive  abscesses  under  the  muscle  have  been  thoroughly  incised  and 
drained  and  are  healing,  it  is  necessarj  to  keep  the  sliding  scalp  at  rest  upon  the 
cranium  by  strapping  and  bandages. 

The  loose  character  of  the  connective  tissue  between  the  muscle  and  the  im- 
movable  periosteum  allows  of  considerable  movement  of  the  outer  three  lajers  upon 
the  skull.  In  machinerj  accidents,  where  the  scalp  is  tom  from  the  skull,  it  is  in  this 
layer  that  the  separation  occurs.    (Layer  4,  Fig,  1.) 

The  scalp  is  especially  well  nouriahe^ 
course  through  the  skin  itself,  so  that ' 
in  cases  of  severe  lacerations  or  otfii 
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The  pericranium  inay  be  easilj  stripped  up  from  tho  skull  except  at  the 
sutures,  but  even  if  this  occurs  as  the  result  of  injury,  necrosis  of  the  unde^ 
Ijring  bone  rarely  follows.     On  the  other  hand,  once  a  portion  of  the  skull  is 

lost,  there  is  but  little  hope  of  new  bone 
being  formed  to  repair  the  defect,  even 
though  the  pericranium  has  been  left 
intact. 

The  two  lajers  of  tissue,  viz.,  numbers 
2  and  4  (Fig.  1),  are  of  especial  surgical 
interest  since  it  is  in  their  loose  meshes 
that  the  extravasated  blood  of  hematomata 
and  the  pus  of  infections  lodge. 


In  the  temporal  region  the  thick 
body  of  the  temporal  muscie  forms  a 
pad  filling  the  temporal  fossa.  This 
pad  is  covered  by  a  firm  layer  of  fascia 
8ecurely  attached  above  to  the  temporal 
ridge  on  the  temporal  and  parietal 
bones  and  below  to  the  zygomatic  arch. 
Over  this  fascia  is  a  layer  of  fatty  sub- 
cutaneous  fascia. 

Abscesses  in  the  fossa  are  confined  by 
the  dense  fascial  layer  and  tend  to  point 
downward  into  the  maxillaTy  rcgions  and 
even  into  the  neok. 


Fio.  1. — Diagram  Showino  Lateks  of  Sgalp 

AND  SiTES  OF  AbBCEBS  OR  HeMATOMA. 

A,  B,  C,  and  D — 1,  Skin;  2,  subcutaneous 
fascia;  3,  aponeurosis  of  the  occipitofrontalis 
muscie;  4,  loose  subaponeurotic  fascia;  5,  peri- 
cranium or  periosteum  covering  the  skull;  6, 
skull.  B — Subcutaneous  abscess  or  hematoma. 
C — Subaroneurotic  abscess  or  hematoma.  D — 
Subpcriosteal  abscess  or  hematoma. 


Hematomas  or  collections  of  blood 
in  the  scalp,  if  occurring  in  the  sub- 
cutaneous fascia  will  be  small,  on  ac- 
count  of  the  density  of  the  tissue,  but 
those  in  the  loose  layer  bctween  the 
aponeurosis  of  the  muscie  and  the  peri- 
ostium  may  be  large,  but  the  blood-ves- 
sols  in  this  cellular  tissue  are  not  abundant  enough  to  make  it  a  common  experi- 
onee  to  see  hemorrhages  raising  a  considerable  part  of  the  scalp.  (See  Fig.  1.) 
TTemorrhages  between  the  periosteum  and  cranial  bones  do  not  cross 
the  suture  lines.  (See  Fig.  1.)  They  are  rare  except  among  new-bom  in- 
fiuits  wli()so  hcads  havc  been  exposed  to  undue  pressure  during  labor  (enceph- 
alocele). 
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SUEGICAL   ANATOMV    OF   THE    FACE 

(Exclusive  of  Eije,  Kose,  Mouth,  Nerves,  and  Salivary  Glands) 

The  skin  of  the  face  (see  Fig.  2)  is  thin  and  connected  hj  a  delicate  fascia 
to  the  iinderlving  stnicttires.  Tr*  tliese  cliaracteristics  are  due  the  fact  that 
abscesaes  of  the  faee  point  and  diacharge  exteriially  bcfore  thcv  attain  great 


^^  Fta.  2.^ANATo»iY  or  Facr  and  Scalp. 

1 — Facial  vdu;  2 — poeterior  aurirular  ntTve;  3 — 8p1<>ruus  capitia  muscle;  4 — minor  oocipittd  nerve; 
^-trapctiuB  muscle;  6 — 8t€»rnnrmiwtoi(l  hihhcIo;  7 — ptirotid  gland;  8 — -iraiisverse  fadal  artcry;  9 — 
PStipiiti^  tiTtery:  10 — groat  oodpital  iiervo;  11 — li^roipital  fjlr>era  of  rici-ipitofronlaljs  musoln;  12— pos- 
terior  auricillar  ftrt<?ry;  13 — tcniporiil  vein;  14^ — ^attolima  aiiri^m  iiiusrle;  lii — parietal  brancb  of  tem- 
porvl  ftrUry;  16 — frontal  arter>'  and  ncrve;  17 — frontal  filiors  of  ocripitofrontalis  muscle;  18 — mipra^ 
OfbitAl  lienre  and  firt-iTy;  19 — frontal  vcii^;  2() — frontttl  hrnnrh  of  tc-mpoml  iirtrrj';  21 — temporal  artery; 
22 — orbiciilaria  oculi  inuiM;to:  23 — anguUr  artory;  24 — aiirirulfjl<'in|jnral  nc^rvc;  25 — Icvator  labii 
8ii|>enori8;  alicgiB  naši  mUAcIe;  26 — Ipvator  lahii  miprrioriH  niuwlc*;  27 — «yi?oiiintirua  minor  iniisK'le; 
28^ygomAlicu8  major  muAcle;  29 — parotid  diitvt;  30 — biirrinsUnr  mu*clf^;  31 — orbiculam  ori.^  nniarle; 
33 — facial  artery;  S3 — maaactcr  muscl«;  34 — d*i>r*'j<.Kor  labii  inferiuria  nmscki;  35 — dcpressor  aosulj 
oru  tnuacle;  30 — plAt>'flina  myoidD9  muscle. 
U  A 
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size.  The  skin  of  the  face  is  well  suppHed  with  8weat  glands  and  sebaceous 
follicles  as  is  evidenced  by  the  eommon  occurrence  thcre  of  acne. 

The  eonnective  tissiie  of  the  face  is  lax  enough  to  permit  of  the  spread  in 
it  of  serous  exudates  in  dropsical  conditions  or  pus  in  cellular  infectioDS. 
This  laxity  is  especially  marked  about  the  orbit.  The  skin  about  the  sjmphjsis 
of  the  chin  is  adherent  to  the  bone  in  somewhat  the  samo  manner  as  that  of 
the  scalp  is  to  the  cranium. 

As  in  the  čase  of  the  scalp,  so  in  those  parts  of  the  face  where  the  skin 
covers  prominent  bones  as  in  the  chin  or  cheek,  a  blow  with  a  blunt  instrument 
often  causes  a  clean  incised  wound. 

Although  there  is  a  plentiful  supply  of  subcutaneous  fat  in  the  face,  yet 
f  atty  tiunors  here  are  rare.  The  thickness  of  the  tissues  of  the  cheeks  and  lipa 
f avors  the  lodgment  of  f oreign  bodies ;  and  the  softness  of  these  parts  permits 
the  rare  form  of  necrosis  in  young  children  known  as  cancrum  oris  or  noma 
to  destroy  considerable  areas  rapidly. 

The  vascularity  and  mobility  of  the  facial  tissues  permit  of  good  results 
in  extensive  plastic  operations,  and  it  is  doubtless  this  same  vascularity  which 
accounts  for  the  frequency  of  nevi  upon  the  face,  and  again  is  instrumenta! 
in  the  notable  readiness  of  wounds  here  to  heal  promptly. 

The  pulsation  of  the  facial  artery  can  best  be  located  by  the  palpating  finger 
at  the  lower  border  of  the  jaw  as  the  vessel  passes  up  in  front  of  the  masseter 
muscle.  At  this  point  its  accompanying  vein  is  close  to  it  but  elsewhere  the  two 
vessels  are  separated  by  a  considerable  interval.     (See  Fig.  9.) 

The  facial  vcin  bas  deep  connections  which  anastomose  with  the  cavemous  sinus, 
the  intemal  jugular,  and  even  with  the  intracranial  veins.  These  connections  explain 
the  fact  that  carbuncles  of  the  face  occasionallj  cause  the  fatal  complication  of  septic 
thrombosis  of  the  cerebral  sinuses. 

The  malar  bone  is  especiallj  firm  and  rests  upon  the  more  delicate  superior  mazilla, 
into  whieh  it  may  be  dri  ven  without  being  broken  itself. 

The  superior  maxilla  is  fragile  but  vascular  and  is  readily  repaired.  For- 
eign  bodies  may  be  driven  into  its  cavity,  the  antrum  of  Highmore.  The 
bone  is  a  favorite  site  for  phosphorous  necrosis. 

The  periosteum  of  the  upper  iaw  is  like  that  of  the  skull  in  not  beingr  apt  to  form 
new  bone  after  it  has  becn  destrojed.  In  this  respect  it  differs  notab]y  from  the  perios- 
teum of  the  lower  jaw  where  a  productive  periostitis  is  often  seen  after  disease  or  iniuiy. 

PROCEDURES  AND  APPLIANOES  USED  IN  SUROIOAL  THERAPEUSIS 
OF   THE   FACE   AND   SCALP 

OABBON  DIOXID   SNOW 

Carbon  dioxid  8now  is  a  valuable  agent  for  destroying  abnormal  tissues 
upon  the  surface  of  the  body  and  is  especially  applicable  to  the  treatment  of 
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eertain  lesions  upon  the  face,  siich  as  superficial  epithelioniataj  liipuSj  moles, 
and  nevi^  becauBe  of  the  freedom  from  conseqiieiit  scarring. 

»This  substance  is  readilv  obtaiiied  from  surgical   instniment  iiiakerg  m 
tmall  Steel  cvlinders  or  in  the  large  containers  used  in  charging  soda  water, 
and  is  not  expensive.     Apparatiises  are  sold  for  the  purpose  of  fashioning 
tbe  siiow  eoUeoted  at  the  outlet  of  the  tank  into  ahapes  suitable  for  itse  in 
treating  skin  lesions*     Such  an  apparatus  is  adjusted  to  the  vent  of  the  tank 
'  and  whcn  a]lowed  to  escape  into  it,  the  carbonic  acid  gas  condenses  in  to  a 
eviindrical  mold  forniing  a  pencil  of  eonipact  6now  ready  for  contact  with  the 
lesi  on  to  be  treated. 

It  is  posaible,  bowever,  to  make  satisfactorj  therapeutic  iise  of  the  snow 

\%^ith  no  other  apparatna  than  the  tank,  some  twine,  and  a  piece  of  ehamois 

Bkin  a  fool  or  more  in  diametcr.     The  leatht^r  is  doubled  in  sever  al  tbieknesses 

^nd  applied  o%'er  the  gas  vent  so  as  to  make  a  srna  11  bag  with  it^s  mouth  ticd 

Becurelj  in  plače  \vith  twine.     Wbile  the  snow  is  being  collected  in  the  bag 

■the  outlet  of  the  cjlinder  lunst  be  at  its  lowest  part.     \Vlicn  the  ontlet  valve 

of  the  tank  ia  open,  cantionslv  at  firat  and  then  more  freelj,  tbcre  comcs  a 

Tush  of  escaping  gas  which  iramediatelj  condenaes  into  hard  dry  anow  within 

tho  ehamois  bag.     Wlien  the  bag  contains  enough  snow,  as  wiU  be  madc  evi- 

dent  bv  pinching  it  betwecn  tho  fingers,  the  %^alve  is  closed  and  tlie  whole 

removed.     The  sno\v  is  manipulatcd  into  the  form  of  a  bali  or  pencil  by  the 

hands  of  the  operator  vvhile  it  is  stili  \vithin  the  leathen     At  ali  timea  the 

Operatorja  hands  inust  be  protected  from  prolonged  contact  with  the  Bnow  in 

Otder  to  avoid  f  rost-bite. 

A  nentlj  fonned  stirk  of  tke  9nDw  for  therapeutir  ase  mny  be  eolleeted  in  a  mold 
of  blotting-paper  rolh^  in  several  thicknesscs  aroaad  a  peneil  m  a  form,  which  is  then 
removed  and  the  roll  of  paper  reinforced  by  beingr  wrapped  with  naiTow  tums  of  ad- 
hesive  phj^ter  so  tliat  it  will  not  barat  under  the  pressiire  of  the  esrapinfr  gas.  This 
mold  is  elosed  a  t  the  end  hy  pinching  it  and  folding  it  back,  ho  Id  ing  it  firmly  with 
Diore  turna  of  the  pl aster, 

^f  Such  an  improvised  mold  will  retjiiire  an  outlet  nozzle  on  the  tank  over 
whieh  it  may  be  fastened. 

The  temperature  of  tho  snow  as  it  ia  received  from  the  tank  (70°  below 
zero)  18  low  enough  to  eauae  it  to  be  destrnetive  tu  superficial  nlcerations 
about  the  faee  when  pressed  finnlv  against  them  for  V^  to  1^2  minntes,  bui 
for  larger  tbickcr  leshms  such  as  molea,  angionuita,  etc,  it  niay  be  nccessarv 
to  Iower  the  temperature  of  the  snow  stili  further  by  adding  a  little  ether  to 
it  The  resulting  shi8hy  8now  is  packed  into  as  hard  a  maaa  aa  possible  by 
manipulation  in  the  ehamois  leather  or  with  whatever  apparatus  is  uaed, 

I  hflve  applied  the  8now  convenientlj  by  meana  of  simple  hard  nibber  8yriiip:es. 
The  nozde  of  sueh  a  eyringe  is  rut  ofT»  the  piston  dniwn  ba*^k  and  t^novv  imrkeil  tigbtly 
into  the  barreL    The  open  end  with  ita  6iiow  presen tiag  is  then  pressed  lirm!y  against 
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the  les  ion,     EnouRli  additional  pressure  is  made  witli  the  forefinger  ujkjh  the  lian^ik 

to  keep  the  evaporatiiig  &iiow  firmly  in  eontact  with  the  les  ion  for  the  proper  period 

of  tirne, 
I  The  parts  should  be  dean&od  before  opplying  the  8now  since  the  latter  is  not     mu 

■         ftutieeptic.    Refrigeration  lowers  the  vitalitj  and  resistance  to  infection  of  the  pa.  :fU 

treated. 

Whiie  the  enow  h  Vieing  applied  tbe  skin  is  piit  on  the  stretdi  if  necessarv 
to  give  it  a  plane  tirin  surface.  The  siiow  should  overlap  the  surroundiiig' 
healthv  skin  as  littlc  as  possible.  The  snow  and  ether  mixture  will  r€qiiire  less 
tirne  to  produre  a  giveu  effect  than  will  tlie  hard  drv  8now»  Frora  20  to  % 
eecoiids  are  the  nsiuil  extreme»  of  tiine  used  for  a  siiow  application.  11  the 
lei?ion  treated  hv  iiimiediatelv  over  bone,  caution  alionUl  be  used  to  avoid  aa 
overdose*  An  uleer  fol!owed  by  an  unsiglitlj  scar  may  folIow  the  application 
I  of  the  8now  for  too  loug  a  time,  lu  large  lesiona  areas  of  ^.^  in.  in  diaraeter 
r       are  treated  at  eaeh  sitting. 

The  pain  from  the  application  is  trifling  and  is  seldoni  complained  of.  The 
immediatc  objeetive  efFeet  is  a  marked  blanching  of  the  hard  frozen  area.  Ita 
Burface  ia  depressed  below  the  level  of  the  Biirroimding  skin  by  the  pressure 
of  the  snow.  Wheu  thawed  the  treated  area  begina  within  a  few  minutea  to 
8how  slight  rednesa  and  swelling.  A  hleb  as  after  a  second  degree  biirn  may 
appear  later  but  there  is  less  pain.  The  treated  area  is  kept  clean  and  pro- 
teeted  by  a  ligbt  dressing,  If  the  Jeaion  is  snperficial  and  the  siiow  applied 
for  less  than  30  seoonds  no  hleb  ia  likely  to  appear.  In  from  10  days  to  2 
weeks  healing  shonld  be  conipleto.  The  skin  is  smooth  and  soniewhat  red- 
dened  for  a  tirne  but  it  gradually  becomes  pale  and  tlie  scar  is  soft  and  does 
not  contract 

The  application  of  carbnn  dinxid  snow  is  not  suited  to  paticnts  with  very 
poor  circulation  or  with  iniich  lovvered  vitality. 

^^  ADHESIVE    PLASTEE  ^^H 

The  modern  wliite  non-irritalijii;  ndhesive  jduster  is  a  great  iniprnveinent 
over  the  oldcr  preparations  und  is  csj)eeially  iiseful  in  the  treatnient  of  varioiis 
surgical  ctjnditiona  of  the  s<*ulp  and  fac*e.  Its  especial  iises  are  to  retain 
drcssings  in  plaee  and  to  take  tlio  [dace  of  skin  sutnres.  For  the  latter  pnr 
pose  narrow  strips  aro  applied  across  the  line  of  ineiii^idn  vvbile  tbe  edges  are 
held  in  eontact.  The  tecbnie  iy  ttx)  obvious  to  roipiire  deseriptioo  bere  but 
it  may  not  be  amiss  to  niention  the  fact  that  if  ready  sterilized  strips  are 
not  available  the  plasler  niav  be  steriHzed  by  exposing  it  in  a  closed  recep 
tacle  for  8  hijurs  or  nutre  tn  the  fnnies  of  fonnaldehvd.  A  readv  means 
of  sterilization  is  to  pass  tbe  strips  jnst  before  nse  tbnnigh  an  alcohol 
flanie  rapidly  but  repeatedlv  so  as  to  kili  ali  bacteria  upon  it  but  yet  not 
biirn  it. 
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COU^ODION 

Flexib]e  collodion  is  applied  over  siiturcd  wrniTids  wliich  are  partij  liealed 

or  have  no  tendeiiev  to  ooze.     Its  impervious  natiire  makes  it  desirable  in  tlie 

protectiou   of  \voimds  from   oiitsido    infotioii,    Iiiit   thia  qnality   also  contra- 

iDclicates  its  nse  whcre  it  might  prcveut  tlie  free  draiiia^e  of  any  woiind  se- 

eretions.     It  maj  be  paiuted  over  gaiize  or  o%'er  a  tliin  lajer  of  cotton  wadding 

in  covering  small  "vvoonda.     The  eotton  or  gaiize  is  cut  to  proper  shape  and 

size  to  cover  the  wound  and  tlic  eollodion  is  paiiitcd  on  over  it  and  on  the 

surrounding  skin  for  a  little  distanee.      It  dries  quicklv  and  sidheres  to  the 

skin  and  to  the  dressing  in  an  iriiperviona  semitransparent  lajer.     A  neat 

C!overing  for  small  wounds  is  niade  bj  ciitting  one  or  two  hivers  of  chiffon 

to  a  proper  size  and  pa  i  nt  ing  tbe  collodiou  over  this. 


FlO.  3. DlAORAM  OF  SUBCUTICDLAR  SUTUBU. 


EUBCUTICTTLAB    SUTURIS 

The  hidden  continuoiis  autiire  is  well  adapted  to  the  rcpair  of  incised 
woueds  of  the  face  where  it  is  important  to  avoid  ciinspicnous  stiars.  It  leavea 
no  needle  pnncture  marks 
Save  at  the  end  of  the 
wound  and  secures  a  neat 
approxiniation  of  the  edges 
when  properlj  done, 

The  n  e  e  d  1  e  maj  be 
Btraight  or  curved  and  the 
Biitnre  material  is  prefer- 
ablv  of  silk  or  linen, 

The  operator  begins  the  siitnre  a  t  one  end  of  the  \vound  as  with  the  ordi- 
narj  continuons  tvpe,  but  a!l  stitchea  after  the  first  one,  instead  of  penetrating 
the  surface  of  the  skin,  pasa  in  and  ont  of  the  wonnd  edges  in  the  trne  skin 
beneath  the  cnticle  from  aide  to  aide  as  shown  in  Figure  3.  Wbon  crossing 
from  one  side  of  the  wonnd  to  the  other  the  needle  enters  the  skin  directlj 
oppoaite  to  the  point  of  la.st  emergenee  or  possiblv  a  little  liaek  of  this.  The 
siitiires  are  left  loose  and  the  wonnd  gapiiig  nntil  its  length  has  been  traversed, 
when  each  crossing  of  the  thread  h  caiight  successivelv  in  a  thnmb  forcepa 
and  pulled  tant  so  that  the  wonnd  is  neatlj  eloscd,  While  tlie  last  crossing 
is  atill  held  in  the  forceps  the  finish  is  made  in  the  manner  of  an  ordinarj 
Biiturc,  pnncttiring  the  skin  as  was  done  at  the  begi nn ing.  A  refinement  of 
the  method  which  obviates  anv  pnnetnring  of  the  skin  snrfaee  is  accomplished 
bj  fastening  caeb  end  of  the  thread  to  a  pledget  or  little  roll  of  gauze  instead 
of  to  the  skin,  (A  fine  eontinuons  silk  mitnre  passed  throngh  the  skin  edges 
in  a  skillfnl  manner  leaves  lesa  searring  than  anj  snbenticular  sntnre  and 
caiued  no  irritation  in  the  faee. — Eoit(»h.) 
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WET  DBESSmOS 

A  saturated  or  half  strength  boric  acid  solution  and  a  normal  salt  solu- 
tion  are  especiallj  applicable  about  the  face,  where  stronger  antiseptics  would 
harm  the  organs  of  special  sense,  but  the  best  all-around  wet  dressing  here 
is  perhaps  Wright'8  solution  of  sodium  citrate  (1  per  cent.)  and  sodium 
chlorid  (2  per  cent.).  This  is  bland  and  not  especiallj  antiseptic  but  it  has 
the  great  advantage  of  being  diffusive  and  of  preventing  the  coagulation  of 
discharges  or  secretions.  In  this  respect  it  is  directly  the  opposite  in 
action  of  solutions  of  mercuric  bichlorid  which  coagulate  albumin  and  are 
seldom  desirable  as  wet  dressings.  Alum  acetate  solution  (saturated)  is 
an  excellent  wet  dressing,  widely  used  in  superficial  infections.  If  used 
about  the  face,  especial  čare  should  be  taken  to  avoid  contact  with  eyes  or 
mouth. 

A  wet  dressing  becomes  dry  by  evaporation  in  an  incredibly  short  tirne 
and  the  moisture  should  be  frequently  replenished.  If  the  dressing  is  cov- 
ered  with  an  impervious  layer  of  gutta-percha  tissue,  oiled  paper,  or  oiled 
muslin,  etc,  evaporation  will  be  delayed  and  rewetting  will  not  be  so  often 
required.  When  such  an  impervious  covering  is  used,  however,  čare  must  be 
taken  in  supplying  f resh  moisture  that  every  part  of  the  dressing  is  saturated. 

Once  the  wet  dressing  has  been  thoroughly  drenched  with  a  solution  of 
any  salt,  subsequent  wettings  may  be  made  with  storile  water  inasmuch  as 
the  salt  itself  does  not  evaporate. 

The  wet  dressing  is  a  sheet  anchor  in  many  inflammations  and  never  does 
harm.  (Three  to  5  per  cent.  aluminum  acetate  is  the  best  wet  dressing  known  to 
me. — Editor.) 

PIOBIO  AOm  DBESSINOS 

A  2  per  cent.  aqueou8  solution  of  picric  acid  applied  as  a  wet  dressing  is 
the  best  application   for  bums   of  the  second   degree   from   whateTer  canse. 

Stronger  solutions  are  unnecessary  and  if  applied  over  extensive  surfaces 
will  cause  constitutional  poisoning.  Storile  gauze  is  applied  to  the  lesion  and 
soaked  with  the  picric  acid  solution.  Loss  by  evaporation  is  taken  čare  of 
either  by  f requently  replenishing  with  water  or  else  and  preferably,  by  covering 
the  dressing  under  the  bandage  with  an  impervious  layer,  as  of  oiled  paper 
or  rubber  tissue.  Such  a  dressing  is  left  in  plače  for  a  day  or  two  before  being 
replaced  unless  copious  serous  oozing  requires  more  frequent  changing.  Under 
this  dressing  for  bums,  pain  subsides,  oozing  ceases  and  healing  begins  in  a 
surprisingly  short  time. 

The  yellow  staining  of  the  skin  by  picric  solutions  is  conspicuous  and 
rather  persistent  and  should  be  anticipated  by  the  surgeon.  The  aqueou8 
solution  will  even  pass  through  a  rubber  glove  and  stain  the  surgeon^s  hands 
if  the  contact  is  long  continued. 

This  permeating  power  of  the  solution  may  be  used  in  treating  various 
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8tjp€rficial  inflammations  and  infcctions  af  the  skiu  by  painting  it  00  aud 
alJowing  it  to  dry. 


BIEE'S  HY1>EBEMIA   OP  HBAD   AND   FACE 

The  whol€  head  mav  be  rendered  hyperemic  by  a  broad  liga  ture  about  the 
neck  just  tight  enoiigh  to  cause  a  moderate  veuoiis  stasis  of  ali  the  parta 


,  4. — Rubber  Tube  LiaATUBB  op  Wbol» 

SCALP. 


Fio.  5.— Vabjous  Fobms  or  Gi*a«8  Gupft 

V/VTR  RtrUBER  StrcTlOK  BlTLlift  FOR  Ap* 

PLJCATioN  or  BiER'a  Htpekemia. 


pcripheral  to  it,  withoiit  interfering  with  the  carotid  cireiilation,  But  hy- 
pereraia  of  the  head  eaiised  by  this  rocthod  is  tmcomfortable  and  extends  to 
pariš  not  imdcr  treatment,  and  is  seldoin  used,  Tt  is  mentioned  here  in  order 
to  rcniiiid  the  reader  of  its  possihilities  in  the  absence  of  propcr  apparatua 
for  the  usual  method  of  hvperemic  treatment, 

Scalp. — Ligation  of  the  scalp  (see  Fig.  4),  applied  just  tightlj  enough  to 
causo  nioderato  veiious  stasis  onlv^  is  a  practical  ineans  of  prodiicing  thera- 
pcutio  hvpercmia  in  the  treatmeiit  of  inflamniatorv  diseascs  of  the  vcrtex 
whero  the  application  uf  liicrs  suction  cupa  is  lesa  practicable  than  on  other 
snrfaces. 

Face,— Bier's  auction  ciipa  (aee  Fig,  5)  are  applied  to  the  akin  of  the  face 
and  oeoasionallj  of  the  sealp,  particnlarlv  in  cases  of  fiinincle,  acne,  carbuncle, 
fiiniiaea,  and  drained  abscosscs.  They  are  of  manv  shapea  and  aizes  biit  those 
8hown  in  Fignre  1  are  applirablo  to  most  areas  aboiit  the  fare.  Some  cups 
are  shaped  ao  as  to  liold  the  disoharges  of  wounds  under  trcatnient  and  to 
preveiit  soiling  of  tlie  rublier  liuib,  Tlie  old-faahioned  dry  eiips  witli  rubber 
mctkm  hnlbs  answer  for  the  treatrnent  of  small  lesions  iipon  the  face  sueli 
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as  acne  pustules  and  small  furuncles  but  usually  have  the  disadvantage  of 
small  size  and  weak  suction  power.  The  diameter  of  the  cup  should  alwa7S  be 
great  enough  to  include  healthy  skin  about  the  lesion  under  treatment.  If  the 
skin  is  rough  and  dry  and  suction  is  incomplete,  vaselin  may  be  applied  to 
the  edge  of  the  cup  in  contact  with  the  skin.  To  apply  it,  the  bulb  is  8queezed 
and  the  open  end  of  the  cup  is  pressed  against  the  skin.  The  bulb  is  then 
released  and  atmospheric  pressure  holds  the  cup  in  plače  while  the  skin  is 
puffed  up  into  it.  If  the  vacuum  is  too  great,  the  skin  will  become  cyanotic 
and  discomfort  will  be  complained  of.  The  cup  should  be  applied  with  the 
bulb  squeezed  just  enough  so  that  when  released  the  skin  will  be  reddened  and 
raised  moderately  under  it. 

In  the  čase  of  suction  hyperemia,  as  well  as  with  stasis  from  constriction  with  a 
ligature,  proper  technic  reguires  that  the  parts  under  treatment  shall  be:  (1)  red,  not 
cyanotic;  (2)  warm,  not  cold;  (3)  comfortable,  not  painfuL 


Fio.  6. — Kocher'b  Normal  Incision  Lines  of  Facs  and  Scalp. 

In  the  treatment  of  acute  inflammations  the  suction  cup  is  left  in  plače 
for  from  3  to  5  minutes  and  then  removed  until  the  hyperemia  disappears, 
when  it  is  reapplied  in  the  same  manner,  thus  insuring  a  fresh  supply  of  blood 
and  phagocvtes  at  the  site  of  the  lesion.  From  2  to  4  such  applications  are 
made  at  intervals  of  from  3  to  24  hours. 

Everv  dotail  of  the  technic  should  be  rigidly  adhered  to  and  the  method 
should  not  be  entrusted  to  the  čare  of  persons  other  than  those  who  can  carry 
it  out  properly. 

The  cups  and  bulbs  are  sterilized  by  boiling. 


NOBMAL  INCISION   LINES  OF   FACE   AND   SOALP 

Kocher  has  made  the  surgical  world  conversant  with  the  work  of  Kari 
Langer  who  in  1801  first  demonstrated  the  existence  of  lines  of  cleavage  in 
the  skin  of  the  human  body. 
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In  aH  parts  of  the  body,  but  especiallj  about  the  face  and  neck,  the  appearance 
of  linear  cicatrices  after  simple  cutting  operations  is  best  if  the  incisions  have  been 
made  in  the  direction  of  these  lines  of  cleavage.  Wound  edges  after  incisions  in  these 
8o-called  "normal  lines"  fall  naturally  and  neatly  together  without  gaping  and  require 
few  sutures  to  hold  them  in  placc.  If,  however,  the  incisions  are  made  in  other  direc- 
tions  the  wound8  gape  widely  and  it  is  difficult  to  secure  accurate  approximation  of 
their  cdges  even  with  sutures  placed  closely  together.  After  healing  the  scar  following 
a  normal  incision  is  almost  unnoticeable,  while  one  after  a  cut  at  right  angles  to  a 
cleavage  line  is  apt  to  be  more  or  less  permanent.  If  an  incision  in  the  line  of  skin 
cleavage  is  made  for  the  purpose  of  drainage  of  an  abscess,  or  to  open  an  area  of 
cellulitis,  it  will  be  apt  to  close  prematurely  and  must  be  kept  open  by  artificial  means, 
Buch  as  a  tube  or  other  drain  so  long  as  drainage  is  required.  When  such  a  wound 
heals,  however,  it  will  naturally  give  a  better  cosmetic  result  than  would  one  made  at 
right  angles  to  it  which  would  be  more  easily  kept  open.    (See  Fig.  6.) 


Fio.  7. — Self-holdino  Rbtractob. 

Incised  or  lacerated  wounds  of  the  hairy  scalp  are  not  apt  to  gape,  no  mat- 
ter  what  their  direction,  imless  they  are  deep  enough  to  extend  through  the 
occipitofrontalis  muscle  and  then  only  when  at  right  angles  to  the  direction 
of  its  fibers. 

SEIiFHOLDINa   BETBAOTOB 

This  self-holding  retractor  devised  by  me,  in  1903,  is  of  use  in  cutting  operations 
about  the  face  and  scalp,  especially  where  assistants  may  be  lacking.  It  is  e&sily  ap- 
plied,  quickly  shifted  and  will  stay  where  it  is  put.  It  takes  up  little  room  when  in 
use.  The  circular  spring  rests  flat  upon  the  surface  of  the  skin  and  the  bend  of  the 
hook  is  arranged  so  as  to  prevent  the  circle  from  rising  and  getting  in  the  operator^s 
way.  The  instrument  is  made  of  phosphor  bronze  or  German  silver  wire.  The  ends 
of  the  wire  are  brought  together  in  the  grasp  of  fingers  and  thumb.  The  retracting 
ends  are  then  put  into  the  wound  so  that  its  edges  are  pulled  apart  by  the  spring  of 
the  wire.  A  delicate  retractor  with  a  1^  in.  circle  may  be  used  in  a  small  cyst  of  the 
face  while  a  long  wound  may  bo  kept  open  in  its  wholo  Icngth  by  one  or  two  of  the 
larger  sizes  with  their  openings  facing  each  other.     (See  Fig.  7.) 

MICH£L'S   SKIN   OIiAMPS 


As  a  substitute  for  skin  sutures  the  Miohel  skin  clamp  has  the  advantages 
of  quicknes8  and  easo  in  applying  and  the  avoidance  of  stitch  marks  and  stitch 
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abscesses.  Tn  cases  where  there  la  miieli  tenaion  of  tlie  sntiired  skin,  or  w!iere 
there  is  a  large  cavitj  to  be  obliterateti,  these  clainps  must  be  supplementd 
by  deep  siitiires. 

Tlic  metal  clanip  wliil£?  open  and  ready  for  iise  is  held  in  the  grasp  of  eape- 
ciallv  designed  foreepsj  witli  tlie  reserve  8iipply  iipon  a  linlder  or  račk  froni 
wliieh  it  18  easilv  reirioved  after  beinpj  grasped  by  the  applvitig  forceps.  TCle 
the  flkin  edges  are  adjiisted  and  held  in  apposition  by  toothed  forcpps  or 
tenacula^  or  even  by  the  fingers,  the  clamp  is  applied  across  the  wouiit]  and 


Fia.  a. — Michel's  Skin  Clampa  anh  Appaeatus  voh  Appltino  ant*  Removino  Tn&tf. 
1 — Račk  for  holdin^  clamps  whfn  not  in  usie;  2— applieator  forcepa  with  u  skin  cluinp  In  its  bili^ 
for  pinchJng  togpthttr  t  hi?  edgps  of  a  akin  wouad;  3 — removal  foreepa.    The  curvcd  jaw  ib  stipped  undcf 
the  bent  clamp.     VVhen  thp  iawH  nf  iht*  forcppa  are  brought  together  the  cl&mp  is  rcleascd  and  remo^« 
4 — ^straightetii3d  clamp  held  in  the  bit«?  «*f  removal  forccps, 

pinehed  in  to  a  bent  poaltion  so  na  to  squeeze  the  woimd  edges  into  eoaptation. 
The  material  is  just  atrong  enoiigh  to  keep  its  shape  iintil  bent  straight  agiiiu 
bv  the  reinoving  forceps.  The  tinv  point  at  eaeh  end  of  the  elanip  penetrates 
the  skin  oniv  enough  to  seciire  the  instrument  in  plače.  The  clamps  are  ap- 
plied at  distances  of  from  ^4  to  %  i^-  apaH  according  to  the  charaeter  of  the 
woiind.  If  the  incision  bas  been  made  in  the  line  of  cleavage  of  the  skin  (se© 
Nomial  Tneisions)  eomparativelv  few  clamps  will  be  needed  to  secure  ac- 
ciirate  eoaptation  of  tlie  woiinded  edges. 

Numerons  forma  of  forcepa  for  applving  and  removing  the  Httle  hooks 
are  sold  by  instninient  makers.  One  of  eaeh  of  these  together  \virh  a  holder 
ia  ahown  in  Figure  8.  Several  of  the  applving  forceps  mav  be  used  at  an 
operation,  an  assistant  loading  one  or  more  while  stili  another  is  in  uae  by 
the  operator. 


I 
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UGATION   OF   THE    FACIAL   AETEEY 


Ligation  of  thc  facial  artery  is  called  for  at  times  to  eontrol  hemorrhage 
from  woiuid9  in  it,  or  as  a  prelimiiiary  step  in  operations  likely  to  be  com- 
plieated  by  hemorrhage  such  as  those  for  angioiiia  of  the  face,  or  malignant 
^rowths  sjiipplied  with  blood  by  it,  Its  anastomoses  are  so  extensive  that 
^'hen  it  h  divided  it  must  be  ligated  ou  the  distal  as  well  as  on  the  proxiiiial 
Bide  of  the  divisioD* 

The  piilsations  of  the  arterj  are  most  easilj  felt  where  it  passes  npward 
across  tlie  lx>rder  of  the 
lovver  jaw  in  the  depres- 
sion  forraed  by  the  an- 
terior  edge  of  the  maa* 
seter  m  u  s  c  1  e,  \vhich 
niakea  a  landmark.  At 
this  poiiit  the  arterv  is 
com  pa  ra  t  i  vely  su  perfi- 
cial,  heing  covered  only 
hy  the  skin,  siiperficial 
fascia,  and  the  t  h  i  n 
platvsma  myoide9  mus- 
cle  and  stili  tbinncr 
deep  fas^ia.  The  facial 
vein  aecanipanies  it  and 
ii8nally  liea  to  ita  oiiter 
and  posterior  side.  (See 
Figs.  2  aud  9.) 

The  1-inch  ineision, 
in  order  to  leave  an  in- 
conspicuous  scar^  is  made  parallel  to  the  border  of  the  javv  (see  Normal  In- 
cisions)  and  directly  over  it,  hut  it  is  made  \vbile  the  skin  is  pulled  upward  from 
the  neek  by  the  fingera  of  the  operatoT'8  left  hund.  Tbis  pnx!ediire  will  make 
the  skin  woimd  drop  back  balf  an  inoh  or  so  below  the  level  of  the  ligatnre  at 
the  conipletion  of  the  iiporation.  The  ineisiou,  being  over  the  artery  and  vein 
and  at  right  angles  to  them,  is  cautiously  made.  Upward  retraction  of  the  up- 
per  wonnd  edge  is  inaintainod  l>y  a  broad  nbarp  retraetor  during  the  disseetion 
and  ligation  of  the  arterv.  The  artery  is  loeated  by  the  landmark  of  the  masse- 
ter  edge  and  by  its  ovi^n  pulsation  and  is  freed  from  its  surronnding  fascial 
attachments  and  sheath  by  carefni  dissection,  botli  aliarp  and  bhrnt  The  liga* 
ttire  holder  (usnallv  a  probe  or  bhuit  liook  armed  witb  eatgTit  tbrough  an  eye 
near  its  end)  is  passed  close  to  tlie  arterv  from  beliind  forward  and  then  witb- 
drawn,  leaving  the  catgut  held  in  plače  readv  for  tying  in  a  šquare  knot.  Wben 
itfl  ends  have  been  cut  off  and  aH  bleeding  points  in  the  \vonnd  cbecked,  the 


t*\i^ 


Fio.  9.— Rblations  or  Facial  Anriar  roB  Lioation, 
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retractor  is  removed  and  the  line  of  the  skin  incision  is  allowed  to  return  to 
its  natural  position  below  the  border  of  the  jaw  where  it  will  be  more  or  less 
hidden.  Michel  skin  clamps  (see  Michel  Skin  Clamps)  or  fine  silk  sutures 
repair  the  woiind  in  the  usual  manner. 

For  general  directions  as  to  the  ligation  of  arteries  the  reader  is  referred 
to  another  part  of  this  work. 


mjTTRIES   OF   THE   FAOE  AND   SOALP 

SOALP   W0X7NDS 

Contused  Woiind8. — Contused  wounds  are  of  surgical  interest  wheii  ihey 
are  complicated  by  hematoma.     (See  Hematoma  of  Face  and  Scalp.) 

Abraded  Wound8.— Abraded  wounds  are  sometimes  complicated  by  the 
presence  of  dirt  or  foreign  bodies  imbedded  in  the  skin.  The  aims  of  their 
treatment  are  cleanliness  and  prevention  of  infection. 

The  scalp  is  shaved  on  and  about  the  wound.  If  particles  of  dirt,  coal 
dust,  grease,  etc,  are  imbedded  in  the  abraded  surface,  they  should  be  removed. 
Simple  washing  may  not  suffice  in  which  čase  the  wound  is  scrubbed  with  soap, 
water,  and  a  stifF  brush  under  an  anesthetic  if  necessary.  The  wound  is 
rinsed  with  storile  water  or  saline  solution  and  a  protective  dressing  applied. 
Storile  strips  of  rubber  tissue  laid  over  the  abraded  surface  will  prevent  ad- 
herence  of  the  dressing  and  permit  the  rapid  formation  of  new  epithelium. 
So  will  a  mild  antiseptic  ointment  or  one  of  scarlet  red. 

Functured  Wounds. — Piinctnred  wound8  of  the  scalp  are  especially  daD- 
gerous  on  account  of  the  liability  of  their  being  accompanied  by  a  coraplicating 
fracturc  of  the  skull.  When  the  historv  of  the  injury  siiggests  that  the  skull 
has  been  injiired  it  is  essential  that  the  punctnred  woiind  shall  be  enlarged  bv 
an  exploratory  incision.  Siich  an  incision  should  extend  through  the  scalp 
and  will  servc  the  double  purpose  of  clearing  up  the  diagnosis  and  of  per 
mitting  a  thorough  cleansing.      (See  Fractures  of  the  Skull.) 

Lacerated  and  Incised  Wounds. — Lacerated  and  incised  wound8,  if  through  the 

skin  only,  do  not  gape.  If  they  are  widely  open  it  is  U8ually  because  their  edges  are 
drawn  apart  by  the  fibers  of  the  occipitofrontalis  musele  which  has  been  included 
in  the  wound. 

The  essentials  in  the  treatment  of  lacerated  scalp  wound8  are  cleanliness, 
approxiniation  of  the  edges,  rest  and  protection.  The  vicinity  of  the  wound 
for  a  distaiicc  of  an  inch  a\vay  in  ali  directions  is  cleared  by  shaving.  If, 
after  ali  blood  has  been  wiped  away,  careful  examination  shows  no  gross  dirt 
or  foreign  bodies  in  the  wound  and  the  historv  pi  the  injury  does  not  contra- 
indicatc  it,  the  wound  and  neighboring  drv  skin  mav  be  sufRciently  cleansed 
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by  the  application  of  tinctiire  of  iodin.     A  5  per  cent.  alcoholic  tincture  is 
8wabbed  on  freely  and  will  cause  but  trifling  pain.    If  necessarj  the  parts  are 


Fjo.  JO. — Hbmostatjc  F0BCSP8  roB  Wouin>  Edoes  in  Scalp. 
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eleansed  with  sterile  water,  liquid  Boap,  and  brush.    Hairs,  dirt,  or  anj  other 
foreign  substances  may  be  picked  out  of  the  wound  with  tbumb  forceps. 

Bleeding  f  r  o  m 
laoerated  scalp  wounds 
is  often  considerable 
owmg  to  the  difficultj 
which  the  severed  ves- 
seU  have  in  retracting 
into  the  dense  tissne 
of  this  portion  of  the 
body.  The  first  step 
in  checking  hemor- 
rhage  is  thorongh  re- 
traction  of  the  woimd 
edges  80  that  no  part 
of  it  is  hidden  from 
view.  Ordinary  ar- 
tery  forceps  are  not 
always  well  adapted  to 
catching  bleeding  ves- 
sels  in  the  dense  layers 
of  the  scalp.  For  this 
purpose  special  scalp 
forceps  are  made(Fig. 
10).  Small  sharp- 
pointed  artery  forceps 
can  be  pnshed  into  the 
scalp  tissues  and  wi1I 
usually  siiffice.  A  iise- 
ful  form  of  retractor 
for  scalp  wounds,  es- 


Fio.  11. — Wrono  and  Rioht  Methods  of  Appltino  a  Suturb  in  a 

SUPERFICIAL  WoUND. 

A — The  suture  is  introduccnl  nmrp  or  lesa  pnnillrl  with  the  wound 
surfaros.  This  reaults  in  B,  the  forniation  of  u  ravity  under  the  skin 
from  the  purso-striiiK  action  of  the  suturo  wht'ii  ti«htoned;  C — corroet 
nianner  of  appl.vin«  the  skin  suture.  It  is  carried  woll  out  into  the  tis- 
sues at  earh  side.  D — When  the  suture  is  tijjhtened  the  whole  deptb 
of  the  wound  is  brought  together  and  no  cavity  is  left. 
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pecial]y  in  caae«  where  aBsistance  is  lackiBg,  is  tbe  self-holding  spring  instra-  , 
meiit  sho\vn  in  Figiire  7,  Persistent  oozing  from  the  siirfaee  of  the  edges  d 
the  wonnd  maj  he  cheeked  temporarilv  bv  pressure  tnitil  tlie  woiind  is  ready 
foT  sntiiring  when  frequeiit  interrnpted  »iitures  which  i  ne  1  ude  ali  the  lavers 
of  tlio  sealp  will  pernianeiitlv  coiitrol  hemorrliage.  These  siitiires  are  appl!e<i 
as  shown  in  Figure  11  so  as  to  make  even  approsimation  of  the  wound  snrftoes  I 
and  not  caiise  gapiug  in  tlie  central  1  a  vera. 

A  patient  witli  a  laccratcd  sealp  woiind  should  be  examiDed  carefiilly  for 
the  preseneo  of  a  possible  fracture  of  the  skull,  If  onlv  the  siiperficial  lavm 
of  the  scalp  ha  ve  been  divided  a  t  the  tirne  of  injiirv  and  the  historv  or  the 
patient' s  condition  leads  to  a  snspieion  tbat  a  fraeture  esists  it  is  the  surgeon;! 
dutv  to  complete  with  the  knife  the  division  of  the  scalp  lajers  do\^Ti  to  the  I 
skuU  so  that  t!je  latter  may  be  exainined  for  the  presenee  of  a  fractiirc. 

A  sinall  impervioua  drain  is  left  protrnding  from  one  point  in  the  line 
of  the  sutured  wouiid  if  its  asepsis  is  dotibtfuK 

Suturea  of  slik  are  eomrQonly  used  in  repairinpr  acalp  wounda  but  have  no  purticu* 
lar  atlvtmtage  ovpr  tliose  of  silkivorm-gut,  borsehair,  linen  or  teiiclon.  Int^rrupted 
au  tli  res  are  f^eiier«lly  used.  In  ooierKeurj  etises  where  niaterials  are  seant  it  is  possible 
to  u«e  tlie  patieut^s  own  grosvmg  haira  as  raakt^hift  suturea.  Sraall  wi9ps  of  them  are 
eaug^ht  together  on  each  aide  of  the  wound  and  tied  like  ordinarjr  sutures  over  a  strip 
of  folded  gauze  laid  aloiig  the  line  of  tlic  wound, 

The  sutured  wound  is  covered  with  a  pad  of  dry  sterile  gaiue  held  in 
plače  by  a  bandage  for  24  to  48  hoiirs.  After  this,  when  oozing  has  ceased  and 
if  the  wound  be  not  large  the  dressing  nmv  be  held  in  plaoe  by  collodioa  or 
stripa  of  adheaive.     The  suturea  are  removed  in  4  or  5  days. 

In  eases  where  there  is  a  possibilitv  that  the  sknll  is  fraetnred,  hexamethyl- 
enaniin  .5  gin.  every  4  hours  mav  be  given  as  a  propbvlactic  agtiinst  infection  f^f 
the  meninges.  Laboratory  evidence  ia  againat  tbe  bactcricidal  value  nf  ihis 
drug  el8ewhere  than  in  aeid  urine  but  clinical  experieiice  seems  to  be  ia  its 
favor  and  it  Avill  do  no  harm. 


HEMATOBfA    OF    SCAI^ 

Hematoma  of  tbe  sealp  is  treated  with  the  aim  of  asaisting  natiire  to  caasc 
the  absorption  of  the  extravasated  blood  if  possible.  Failing  in  this  the  clr* 
eiimaeribed  eoUection  of  blood  is  evacuated. 

Absorption  can  oceur  only  in  tbe  absence  of  infeetion,  and  to  prevent 
complication  tbe  scalp  is  sterilized  in  the  vieinitv  of  the  turaor.     The  hair  i«' 
removed  by  clipping  and   shaving  and  the  skin  cleansed  with   warin  water. 
Boap,  and  a  brush,     Tf  the  skin  be  rcasonablv  clean  and  drv,  sterilization  iS 
best  effected  bv  painting  it  with  tbe  official  tincture  of  lodin  (10  per  cent.). 
After  sterilization  a  presaure  bandage  ia  applicd  over  a  sterile  gauze  pad  upon 


tkJ 


] 


INJUEIES    OF   THE    FACE   AND    SCALP  635 

the  tumor  and  renewed  as  soon  as  it  becomos  loosened.  If  this  trcatment  is 
to  succeed  the  swelling  will  stcadily  diminish  in  sizc. 

If  the  fluctuating  masa  shows  no  diminution  in  sizo  after  several  days 
have  elapsed,  it  may  be  understood  that  the  lymphatics  are  unable  to  carry  off 
its  contents  and  the  surgeon  will  proceed  to  evacuate  it  externally. 

Operation. — ^A  small  incision  under  local  anesthesia  is  made  at  or  near 
the  periphery  of  the  8welling  and  the  retained  blood  is  allowed  to  flow  out. 
According  to  the  natyre  of  the  cause  of  the  hematoma,  the  patient's  general 
condition  and  the  length  of  tirne  which  has  elapsed  since  the  injury,  the  char- 
acter  of  the  tumor^s  contents  will  consist  of  dark  liquid  blood,  clots  and  stained 
serum,  or  disorganized  clot  and  perhaps  cholesterin  cry8tal8. 

Once  the  blood  has  been  evacuated,  a  small  irapervious  wick  of  rolled  or 
folded  rubber  tissue  or  several  strands  of  silkworm-gut  or  horsehair  are  in- 
serted  a  short  distance  into  the  cavity  and  left  to  project  upon  the  scalp  under 
a  gauze  pressure  pad.  Daily  dressings  will  show  when  the  eavity  is  dry  and 
the  dressings  no  longer  are  stained.  Then  the  drain  is  removed  and  the  in- 
cision is  alIowed  to  close.  The  hair  which  has  grown  during  the  time  of  treat- 
ment  may  be  aIlowed  to  remain  uncut  unless  its  presence  interferes  with  clean- 
liness  and  the  nece8sary  manipulations.  In  the  čase  of  a  hematoma  which 
continues  to  increase  in  size  in  spite  of  the  application  of  pressure,  it  is 
probable  that  there  is  a  vessel  of  some  size  continuing  to  bleed  and  the  swelling 
must  be  incised  across  the  whole  of  its  greater  diameter,  preferably  under  a 
general  anesthetic.  The  bleeding  points  along  the  line  of  incision  are  seized 
with  finely  pointed  hemostatic  forceps  and  the  blood  aH  wiped  away.  The 
forceps  will  make  convenient  retractors  with  which  to  open  the  cavity  in  the 
search  for  any  bleeding  vessels.  AH  these  are  grasped  and  tied  with  catgut 
ligatures,  and  the  wound  is  sutured  as  described  under  section  on  Scalp  Wounds. 
(See  Fig.  11.) 

If  a  hematoma  becomes  infected  its  contents  rapidly  become  purulent  and 
the  treatment  will  proceed  as  described  under  the  section  on  Abscesses  of  the 
Scalp.    (See  Fig.  1.) 

W0X7NDS  OF  FAOE 

The  face  as  well  as  the  scalp  is  so  well  supplied  with  blood-vessels  (see  Fig. 
2)  that  healing  may  be  expected  after  even  severe  laceration  or  other  damage  to 
the  soft  parts  of  the  face  exclusive  of  the  eye.  (See  Scalp  Wounds  for  general 
principles.) 

Abraded  Wound8. — Abraded  wounds  of  the  face  and  of  the  surrounding 
skin  should  be  thoroughly  cleansed  by  wiping  with  gauze  and  sterile  normal 
saline  solution.  If  they  are  contaminated  with  lubricating  oil  or  other  grease, 
turpentine  or  benzin  may  be  needed  to  cleanse  them  thoroughly.  Bleeding  is 
nsually  trifling  but  if  particular  attention  to  it  is  called  for,  hot  water  (110° 
to  115°  F.),  hydrogen  peroxid,  or  adrenalin  solution,  1:1,000,  will  be  found 
to  be  efficient  hemostatics  on  abraded  skin. 
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A  wct  drcssing  is  tiic  l>est  ajinli(*aiH>ii.  (Scc  Wet  DressingB.)  It  mui 
be  kept  continiuillv  moist  for  if  allmvetl  to  dry  tbe  dressing  will  adhere  totie 
woimd  and  \vben  rcmoved  will  detach  tlie  criist  of  cougulatcd  serum  which  his 
been  an  iiiiportant  aid  in  tlie  healing  proc-ess.  Wherc  tlie  abrasion  h  small 
and  superlieial  a  mild  aotist4>tic  oiiitment  wi]l  be  the  best  iippHcatioo.  In 
order  to  prevent  the  grease  of  tlie  oiutnient  froni  bein^  absorbed  by  tbe  gaii7,e 
dressin^  it  ^liould  bc  applicMl  direetlv  to  the  wriniid  and  rovercd  with  an  iin 
pervious  laver  as  for  exanjple,  thiii  i^itta-perdui  tissue,  and  tbis  in  lurn  i* 
beld  in  plače  with  a  gauze  pad  and  bandage.  Another  exceUeDt  dresaing  in 
abraded  woinidš  in  a  plentifnl  eoatiiig  of  powdered  boric  acid  eovered  with 
giitta  pcrcba. 

Abraded  wounds  of  the  faee  "\vill  ofteii  be  fonnd  to  contain  particles  of 
sand,  plaster,  eoal  dnst,  etc,  firmlv  inilKJded.  If  aIlowed  to  reniaia  iliese 
may  canse  pcrmancnt  mark  ing  or  distignreincmt.  To  reniove  tlieni  it  mav  te 
necessarj  to  piit  tlie  patient  iinder  a  general  anestlietie  and  scrnb  tbe  woimd 
with  soap,  sterile  \vater,  and  a  hand  brnsb.  A  tvpe  of  injurj  of  tbis  kind 
demandiiig  espeeial  mention  inehides  gniipowder  marka  of  tbe  faee. 

Gii]ipowder  Marks. — The  trcatinent  of  these  wil!  differ  aeeording  to  whether 
they  are  aeen  by  tbe  surgeon  inimediatelj  aftcr  the  iiijnrv  or  not  until  healiti^ 
bas  ocen r red. 

When  the  injnrv  is  rceent  the  patient  is  ancstbetized  and  tbe  grains  of 
powder  are  scnibbed  away  witb  a  stiff  brnali,  hot  water^  and  sterile  Hqi]id 
soap  as  deseril>ed  above  nnder  Abraded  Wonnds  of  tbe  Faee. 

Wheu  tbe  epitheliinii  bas  grown  over  the  powder  gi*ains  wbich  havc  lodgcd 
in  tbe  skin  it  will  be  inipossiblo  to  remove  tlieni  witliont  leaving  inarked  scai^ 
The  patient  or  bis  guardian  sboiild  be  a]Iy\ved  to  inake  the  choice  between 
tbe  nnsightliness  of  tbe  powder  marks  and  that  of  a  cicatricial  siirface.  ^Vlicti 
biit  a  small  area  of  skin  is  involved  it  mav  be  exeiacd  and  a  plastic  operalion 
done  to  cover  the  deficiencv.  (An  aid  in  tbe  removal  of  powder  graim?  is  a 
wet  dressiiig  of  I  :l,ono  niercnric  ehlorld  applied  for  24  to  48  bours.  Thisset* 
up  an  acute  dcrnmtitis  and  nianv  of  the  povvder  grains  work  out  of  tlicm- 
selves* — E  oitor,  ) 

laeerated  Woiinds,— Lacerated  wounda  of  the  faee  shonld  be  examiiied  i^^ 
tbe  pre.senee  of  dirt  or  other  foreign  bodies  and  for  fraeture  of  tbe  nnderlvi»j: 
bone.  The  wound  is  eleanaed  as  des4:!ribed  nnder  Scalp  Wounds,  bleedinir  is 
ebeekc^d  and  the  wound  edgea  approxiraated  as  neatly  aa  possible  with  siitures 
(see  Fig,  11),  strips  of  sterile  adbeaive.  or  Miehel  clamps  (q.  v.),  ahvavs  bcar 
ing  in  mind  the  neeessitv  of  seeiiriiig  as  good  a  cosmetic  result  as  possibk 

FOREIGN   BODIES   IN   THE   TISSUES  OF   FAC£   AK1>   SCAIiF 

Foreign  bodies  in  tbe  tissues  of  the  faee  and  scalp,  like  those  elsewheTe, 
must  be  fonnd  before  tbev  can  be  removed.  In  searehing  for  them  tlie  faee 
and  scalp  nsiiallv  offer  a  faeilitv  oot  often  present  elsewbere.     Tbis  id  a  back"  _ 
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ground  of  bone  against  which  to  press  the  Inrcigii  hody  iii  the  soft  parts  with 
the  palpatiBg  tinger.  A  forei|[ai  bodv  in  the  cheek  mav  be  palpated  betvveeu 
a  finger  withoiit  and  one  withiTi  tlie  mouth.  Tn  reeent  cases  the  wonnd  of 
entrance  will  sometimes  lead  the  probe  directlv  to  the  foreign  bojj^  and  la  tbe 
best  of  giiidea. 

Transi! himination  of  the  month^  noše,  and  accessorj  sinusea  will  aid  in 
locating  a  foreign  body  in  the  tissnea  of  tlie  faee  oiilv  if  it  bo  large  and  of 
dense  structnre. 

In  the  search  for  a  metal  lic  foreign  hodv  8Uf4i  as  a  fragment  of  lead  or 
8ewing  needle,  the  skiagram  is  aii  invahtahk^  giiith?,  When  it  ia  available  no 
operatiou  for  removal  should  be  attenipted  without  it^  aid  unless  tbe  object 
sought  for  is  clearly  palpable  tbrongh  the  skin.  Even  if  so^  the  ineision  ia 
made  eautionslv  and  the  parts  aro  haudled  \vith  gi^ntleness  in  order  to  avoid 
puahing  the  foreign  bodv  from  its  position  and  b>sing  it. 

Operations  for  tbe  rcinovai  of  foreign  hod  les  in  tlie  tissnes  are  often  pro- 
vokinglj  difficiilt.  A  free  ineision,  good  retraction,  and  aa  nearly  a  bloodlesš 
ficld  as  posgible  are  essential  to  snccess.  The  eye  is  of  k*3s  assistanee  than  the 
palpating  tinger  tip  in  detet^ting  tbe  presence  of  tlie  objeet.  An  infinitesimal 
amount  of  tissiie  or  blood  win  conceal  a  foreign  bodv  from  tbe  surgeon'8  eye, 
whereas  tlie  senso  of  toneh  inaj  reveal  the  object  although  perhapa  covered  by 
a  laver  of  mnscle  or  fascia. 

Discomfort,  deformitv,  or  tlie  presence  or  likelibood  of  infection  are  the 
indications  for  operation.  If  the  foreign  substance  caiisc  no  disconifort  or 
nnsightliness  and  the  wonnd  of  entrance  be  healed  no  opcration  ia  callcd  for. 

Operation.— The  nanal  preparation  of  the  patient*s  skin  is  followed  hj  h^cal 
or  general  anesthesia.  A  drop  of  1:1,000  adrenalin  sohition  to  each  gram  of 
the  loeal  anestlietie  will  assist  niateriallv  in  hhiiicliing  tbe  tissiies  in  the  field 
of  opera tion.  Witb  a  stere<Jscopie  skiagrani,  nr  t\vn  skiagraiiLs  taken  from 
ditTerent  angles,  if  thesc  are  available,  at  hand  as  gnides»  the  ineision  is  made. 
This  sbonld  be  made  in  the  norm  al  line  (see  Norm  al  Tncisions)  with  its  center 
as  nearlj  as  possible  over  that  of  tbe  foreign  bodj  aiid  long  enough  to  admit 
freely  the  tip  of  the  operator's  palpating  finger.  If  tbe  forci.gn  body  be  a 
needle  or  portion  of  one,  tbe  ineision  should  he  made  at  rigbt  angles  to  its 
length  irrespective  of  the  normal  lino.  Tbe  incisifm  is  earried  through  the 
skin  and  cantiously  tbrougb  tbe  faseia  and  as  nearlv  as  possible  in  ono  con- 
tinuous  plane.  If  the  foreign  body  lie  in  the  substance  of  a  musele,  the  at- 
teuipt  shoiihl  be  made  to  expose  it  by  a  blunt  wparation  of  tbe  musele  fibers* 
It  may  Ijo  necessarv  to  d  i  vide  tbe  nius(*le  fibers  transverselv.  If  this  is  done 
u|K>n  the  face,  the  divided  fibers  should  afterward  be  sutured  with  chromic  giit 
to  avoid  cbanging  the  patient's  facinl  exprcssion. 

Tbe  ordinarv  probe  is  of  littje  use  as  a  searcben  The  knife  edge  is  a 
good  detector,  bnt  must  of  course  he  used  \vith  caution  as  a  »earcher  in  the 
čase  of  metal  or  glass  siibstances. 

Once  the  foreign  body  is  recognized  in  the  wound,  it  is  imraediately  grasped 
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ivvith  a  forc€p8.     H  nietalHc  or  of  wood,  the  arterj  forceps  aro  locked  npoi 
fbut  if  of  glass  or  other  brittle  material  a  tliumb  forceps  miist  be  used  witli  c 
If  necessarj,  the  incision  may  be  enlarged  eoough  to  permit  of  the  deliver 
the  object 

If  a  needle,  it  ia  pushed  in  the  direction  of  its  kngt.h  iintil  one  end  app 
lil  the  wound.  Thia  end  is  graaped  \vith  another  forceps  before  the  holi 
the  first  one  is  released  and  the  fragment  is  removed.  If  these  seemi: 
trivial  details  be  not  attendcd  to,  the  fragment  may  be  lost  or  broken  du 
ilss  removal.  Cautioiis  eutting,  frequent  fecling,  good  retraction,  and  a  b) 
le^s  fii?ld  uro  tho  essentials.  h 

1  ha  Vi?  dovised  an  inatniinent  to  nid  in  findingr  fragmenta  of  metallie  subst« 
iiubt^idcHl  iu  the  tiasues.     (See  Fig.  12.)    It  cuiif^ists  uf  three  uet^Jles  of  steel  or  i 
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|4l  An  «»«»Hl  W,  It*  ii«li*l»ln>«it'  ri^erivor;  X,  Y\  Z,  to  needle  poiats. 


I I  ft  tli  M  HM  l.vinu  puriilM  nnd  close  to  each  otber  but  nowhere  toucbingr 
(mihIIi*     Thv.v  *»n'  nmnertnl  with  cloetric  wires,  a  dry  celi  and  a  telepboj 

III  ti  (i  ^\mV  HiHt,  w\ivu  thvy  or  niiy  two  of  them  touch  h  metallic  siib9tai| 
J^  1.1   (lu^   t4'liM^l**^***^  riHtnver  at  the  operator^s  ear.     While  tlT 

^»liVtateH  the  ntK-esaitj  of  a  skiagram.  it  alfi 
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im  often  inuch  nceded.  The  needles  are  introduced  through  the  incision  and 
itito  the  tissues  in  the  direetion  in  which  the  mctallic  foreign  bodj  is  thought  to  lie. 
It  js  withdrawii  and  introduced  again  cloae  Uy  itii  tirst  path  until  the  noighborhood  has 
been  thoroughly  searched.  Tho  iiistruinetit  is  used  in  nun'h  the  same  nminier  as  thi' 
exii]orinK  iieedle  of  a  s^riupe,  though  with  a  tiner  adjustment,  as  it  were.  Due  rog:ard 
m  ust  be  pa  i  d  to  the  Ltnatomj  of  the  parts. 

U  the  neetlles  touch  a  metali ic  body,  a  aound  is  heard  in  the  telephone  receiver. 
Tho  switeh  is  turned  ofif,  the  needles  are  held  carefully  in  their  position  and  then 
cut  down  upon  as  a  guide  to  the  foreign  body*  The  essentlal  differenee  bet\vecn  this 
instrument  ond  the  older  eleetrit'  huUot  probe  lies  in  the  faet  that  it  is  provided  with 
moro  than  two  probiiijt?  points  nnd  that  these  are  sharp  and  will  traverse  soft  part^s  of 
the  body  independemly  of  the  e:xirttence  of  a  sinus  or  wound  of  entrance.  The  instru- 
ment is  made  by  the  \Vapplcr  Electric  Manufaeturing  CompMny  of  New  York. 


DISEASES  AND  INFLAMMATION  OF  TME  FAOE  AND  SCALF 

COB^DO 

The  general  principles  of  the  treatiiient  of  comedo  are  Bimilar  to  those 
in  cases  of  acne  (fj.  v, )  exeept  that  the  use  of  vaccines  is  not  called  for.  The 
skin  is  washed  at  night  with  tinetnre  of  grcen  soap  and  hot  water.  The 
coiiiedoes  are  removed  mechanically  by  means  of  a  comedo  extractor,  which  is 
egBcntiallv  a  minute  spoon  with  a  hole  in  the  bottom  of  its  cnp.  When  the 
'  Qdg€8  of  the  hole  are  presssed  linnij  about  the  bla<^khead  it  is  Bqueezed  out  f rom 
its  bed< 

AONE   OF  THE  FACB 

Treatment  of  acne  of  the  face  falls  naturallj  into  three  clasBes,  viz. : 

(1)  Svstemic^ 

(2)  Local, 

(3)  Specific. 

None  of  these  can  be  left  oiit  of  reckoning  and,  while  in  rare  instances  one 
df  thern  alone  maj  sueceed,  it  is  nevertheless  dne  to  the  patient  that  hia  pbvsi- 
cian  shall  he  conversant  with  ali.  A  cnre  will  be  most  readilj  effectcd  when  ali 
three  methods  are  intelligentlv  eniplojed, 

Sjstemic  Treatment — ^The  svstemie  treatment  is  based  npon  the  fact  that, 
after  age  of  the  [uitient,  the  most  frcqnent  predisposing  canses  are  digestive 
distnrbancea  and  constipatitni.  These  miist  be  rectified,  Anemic  and  debili- 
tated  vouths  and  girk  who  liave  acne  f>f  the  face  will  require  iron  and  arsenic 
adniinistered  so  as  not  to  distiirb  thcir  digestion.  Exereise  in  the  open  air, 
sufficicnt  sleep,  and  a  proper  dlet  count  for  much  in  the  treatment,  Sweet9 
and   [la.strv   are  eommon  eontribntors  to  the  ctiologv. 

Local  Treatment, — BY  THK  PATIENT.— The  face  is  wa3hed  nightly  with 
tineture  of  grcen  soap  and  water  and  rinsed  long  with  water  as  hot  as  ean  be 
borne*  If  tbc  skin  is  irritated  by  this  treatment,  it  should  be  repeated  at  less 
fretjiieBt  ijjter%'als.    After  the  rinsing,  ealauiine  and  zine  lotion  (calamlne,  grn. 
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2.5,  ziiic  oxid,  giii.  5^  lwjric  acid,  giii.  4»,  glycerin,  gm,  .5,  and  \vater  to  makegiiL 
130)  is  inopped  on  with  a  gauze  pad  for  10  miuutes  atid  allowed  to  remain 
mitil  tlie  iiioriiin«^,  wlicni  thc  faoe  is  waslied  with  plain  tepi<l  water.  If  tbe 
skiu  iti  red  and  ttnider,  it  m  auoiiitod  iii  the  iiK^rDing  \vith  a  small  ijuantitv  of 
(iuld  crcam. 

BY  TllE  SUKOI^ON. — Wiien  pustiiles  oceiir,  each  one  is  opened  witli  a 
finelv  poiuted  kiiifc  and  a  I>ier*s  Inpcremia  siiction  ciip  (sec  Riers  IIv- 
percrnia)  is  appHed  over  tlie  openiri^i^  fur  frtaji  1  to  *>  minutes.  The  blotid  nnd 
pus  are  \viped  awav  uitli  i^tfjrile  gaiize.  A  pointed  stick  (match)  wetted  with 
135  pcr  cent.  carLolio  acid  or  tinkture  of  indin  is  ai>pliod  to  tlie  interior  of  tlie 
Httle  eavitv*  If  tlie  piistiiles  treated  are  fe\v  and  sniall,  tliey  inav  be  siitficiently 
protected  after  ineissiou  by  a  little  mild  antiseptic  ointmeiit,  If  considcrable 
in  sizo  or  nuniber,  thev  alamld  bo  proteetod  with  a  ligbt  gauze  dressing, 

Vaccine  Treatment— If  tbe  opportnnitv  is  present  an  autogenons  vaccine 
is  n^sed  and  tlio  upsonie  index  watelied  vvhile  the  čase  is  under  treatnient. 

The  lise  of  stock  vaccines  in  aene  of  the  face  gives  good  results  in  a  re- 
spectable  niinority  of  eases,  I  have  luid  better  results  in  anne  froni  thc  oom- 
bined  vaccine  of  Van  Cott  than  from  the  pol\^'aIent  staphvlococcus  vaccinea 
of  several  nianiifactiirers.  The  reader  is  referred  to  the  article  on  vaccine 
treatmcnt  in  anotlier  pa  rt  of  the  wDrk, 

FUBUlfOLE    OF    THE    FACE 

Furuncle  of  thc  face  differs  from  that  of  other  localitiea  in  its  exposed 
situation  and  in  thc  iniportauce  of  the  distiguring  cicatrix  \vhich  it  may  leave. 

Abortive  TreatmenL — The  great  vascuiaritv  of  the  face  and  conseqiicnt  op- 
portnnitv fur  a  Tiatural  cure  bv  phagoevtosis  eneourage  the  snrgeon  to  attempt 
to  cnt  siiort  the  developincnt  of  a  furnncle  wlien  k>calized  redncss,  induration, 
and  papiilation  givc  warning  of  its  occurrence. 

('i  trate  of  sod  in  ni  1  or  2  gin.  (15  to  30  grs. )  in  water,  taken  by  mouth  3 
times  dailj  nnij  be  pret^cril^ed  with  thc  pnrpose  of  diuiinishing  the  coagulabilitj 
of  the  blood  and  thus  enabling  the  sernm  to  carry  the  phagocjiies  moro  readilj 
i  nt  o  the  infected  arca* 

Clinical  experience  haa  given  evidence  of  the  efBcacv  of  veast  admin- 
istered  internallj  in  furunclo  and  in  some  other  superficial  pus-forming  in- 
fections.  It  acts  supposedly  by  proraoting  phagocyto8is.  Liipiid  veast  aa 
obtained  at  a  brewery  niav  be  given  in  doses  of  120  grn.  3  times  dailv  or 
%  of  a  cake  of  compressed  yeast  or  tcaspoonf nI  doses  of  the  dried  fonn  of  veast 
knowTi  as  cervisine  is  swal]owed  3  times  a  day, 

The  skin  over  the  fnnmcde  and  in  the  innnediate  vicinity  is  sterilized  when 
drv  by  painting  it  with  the  oJiicial  tincture  of  iodin  and  this  may  be  repeatcd 
oneo  daily.  | 

Biers  bvpcreniia  (q,  v.)  is  of  great  bcnefit  when  applied  propcrlv  dtiring 
the  ercšcent  stage  of  furmicle,    A  aiiction  cup  large  enough  for  its  edges  to  be 


DISEASES  OF  THE  FACK   AND  SCALP 


'Al 


^veryw\ierG  In  eoiitact  with  Boriual  skiii  is  used.     Siictinn  suHi(*ieut  t«  raiso  iukI 

i^dden  the  skiu  biit  not  snftieieiit  ta  caiise  evanosis  or  pahi  is  continued  fur  5  iiiiii- 

utea.    Tlie  ciip  is  tlieu  renioved  and  reapplied  iigaiii  after  2  or  3  minutes  as  be- 

f  ore.     The  hvperemia  is  reppated  2  or  3  tinios  a  day  if  possiblo,  biit  it  slicaild  not 

be  left  to  the  čare  of  aiiv  person  not  experien™d  in  the  teehnie,     (8ee  Fig.  fj. ) 

A  gnuze  dressing  wet  with  Wright'8  solution  (sce  Wet  Dressings)  is  kept 

oontiniioiislv  applied  in  the  intervals  VH?tween  the  applieatirm  of  the  snetion 

oaip  or  if  this  is  not  feasible  a   10  per  cent.  ointnient  of  iehthvol  is  hiid  on 

xinder   a  laver   of  giitta-percha  tissue  or  other   light   impenneable  material 

properlv  sectired  over  the  infected  area. 

When  redness.  tendcrness  and  induration  ha  ve  disappeared,  a  last  eoat  of 
lodin  iB  applied,  and  then  washed  off  with  ah:^ohol,  and  when  the  skin  is  drv 
csollodion  is  painted  on  to  prevent  reinfeetion. 

The  inethod  of  treatnient  ontlined  abovc  is  snitable  in  the  čase  of  a  fnnmcle 
seen  a  t  aiiv  stage  sliort  of  the  actual  fomiation  of  a  slougli  or  so-called  corc, 
and  \vill  often  canse  the  subsidenee  of  fairlv  well-advaneed  boils, 

Treatment  wlieii  Core  Formation  Has  Occurred. — \Vhen  neerosis  of  the  snb- 
cutaueons  tissiie  occurs  it  mnst  brcak  do\vn  to  fonn  pus  and  be  diseharged 
through  a  wound  in  the  skin  before  cure  is  eomplete.  It  is  the  natnral  im- 
pnlse  of  the  properlv  traincd  snrgeon  to  drain  anv  accumnlation  of  pus  by  a 
wide  and  free  incision,  bnt  w]ien  the  wonnd  nuist  be  npon  the  face  it  is  de- 
si  rahle  to  inflict  as  little  disfignreinent  as  possible.  Fortunatelj,  it  ia  possible 
to  drain  the  average  fnrnnele  snlfleientlv  to  caii&e  ita  rapid  snbsidence^  even 
throngli  a  small  incision,  if  this  be  follo\ved  bv  the  applieation  of  Biers  hj^- 
pereniia  (q»  v,)  and  wet  drcsaings  (q.  v.)  and  provided  the  snrgeon  is  able  to, 
attend  to  it  everv  dav  so  as  to  prevent  closing  of  the  incision  with  conseqnent 
extension  nf  tlie  infeetinn.  The  citrate  of  sodinm  sohition  prevents  plugging 
of  the  untlet  of  the  wound  by  eoagnhited  dischargt^  and  the  Piier\s  snction 
cup  empties  the  cavity  of  acčnmulatcd  pns  and  assists  matcriallv  the  healing 
proeess  in  the  hiter  as  well  as  in  the  earlier  stagea  of  the  niorbid  proces«, 
The  contents  of  a  fnrnnele  slionld  not  be  expressed  bv  sipieezing.  Once  drain- 
age  is  well  estaljlished  the  fnrnnele  rapidlv  heals  nnder  the  above-deseribed 
treatment.  In  the  later  stago,  \vhen  snppnration  has  nearlv  or  qnite  ceased 
and  other  svniptonis  are  diminishing,  an  antiseptie  ointnient  nniv  be  snbstitnted 
for  the  wet  dressing,  Tliis  will  strrve  to  keep  the  skin  yoft  and  prevent  plngging 
of  the  sinuB  or  grannhiting  area  with  dried  secretion,  a  difficnltj  always  to 
be  borne  in  mind. 

OAKETmCLE  OF   THB  FAC?E   AND  SCALP 

The  treatment  of  carbiinele  of  the  faee  deniands  spceial  eonsideration,  on 
aceonnt  of  its  cosnietic  aspeet,  The  abovc  staternent  dnes  not  applv,  howe%'er, 
to  advanced  eases  in  elderlv  or  feeble  patients  who  are  alreadv  scptie  when 
seen  by  the  snrgeon,  Here  praeticallj  ali  considerations  slionld  be  set  aside 
aave  the  one  aim  of  radical  treatment  of  a  dangerons  disease.     Tn  otlier  worda, 
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complete  exeisiuii  of  tlie  \vholi3  of  the  iufected  tii=ii?^iie  slunild  be  fearlessiv  un*    ■ 
dertaken  when  tlie  carbunele  bas  advanced  to  a  severe  degree  and  tbe  patient    I 
is  siiffering  from  eoiiatitiitional  poisoning.     The  danger  sigiials  are  not  aoranch    ■ 
to  be  sougbt  in  the  exteot  of  area  or  swelliug  redness  and  sloiighing  of  the     i 
carbumde  itaelf,  biit  ratlier  in  tbe  patient's  general  eondition.      Prostration. 
rapid  or  feeble  pulse,  dry  tongue^  anorexia — the  so-ealled  t;sT>boid  state — are  in- 
dieations  for  inmiediate  and  thorongb  reraoval  of  a  carbnncle  in  anv  pntieut^ 
bnt  sueh  a  ebuin  of  svniptoms  will  be  fonud  most  often  in  aged  or  diabetic 
patients.     (See  Surgical  Anatomy  of  Faee,  page  521.)     The  incision  is  made 
expeditiously  tbroiigh  normal  skin  and  snpcrfieial  fascia  eoinpletelv  em-irclin? 
tbe  earbnncle.     Wbilo  un  assistaut  checks  bleeding  bj  prcssare  on  bemostatic    ^ 
forceps,  the  diseaaed  inass,  grasped  with  foreeps  and  piilled  npward  at  the    ■ 
cdge,  is  qniekly  disseeted  from  its  Ijed  of  bealtbv  niiderlyiwg  tissne.    Tnipnrtant    ~ 
strnetnres  must  l>e  8pared  if  poBsible,  bvit  the  whole  earbnncle  must  be  remoYci 
Vessel  lieniorrhage  is  cbecked  by  ligation  and  general  onziiig  bv  tbe  appUca- 
tion  of  ganze  or  towels  wning  out  of  or  saturated  with   bot   vvater   (115^-  | 
120°  F). 

Bleeding  should  be  tboronghly  cbecked  before  the  dressings  of  gutta-percba 
tiasiie,  sterile  gauzo  and  bandages  are  applied.  Cnless  there  is  some  good 
reason  ffirbidding  it,  the  exciBion  shonld  be  folIo\ved  by  a  Tbiersch's  skln 
graft»  (It  is  better  and  safer  to  wait  imtil  tbe  raw  surface  is  c!ean  auJ 
gramilating, — Editor*)  With  thia  procednre  in  view,  it  is  of  coiirse  espe- 
cially  essential  dnring  tbe  operation  for  e^cision  of  the  earbiinele  that  everv 
endeavor  be  made  to  avoid  eontaniination  of  tlie  wonnd  witb  iiifceted  matter, 
and  tbat  bet\veen  theae  two  operations,  clean  siirroundings,  hands,  gloves  and 
instrnments  be  prepared*  For  a  deseription  of  Thiersch^s  skin  grafting  the 
reader  is  referred  to  anotber  pa  rt  of  tbis  work, 

Carbiincles  should  be  ineised  and  drained  as  aoon  as  poBsible  after  the 
diagnosis  has  been  made*  T\vo  free  incisions  at  right  anglea  to  eaeh  other 
laying  open  widely  ali  nccrotic  areaa  aro  tbo  least  that  shonld  l>e  done  in  auy 
čase,  After  open  ing,  no  acraping  shonld  be  done,  bnt  a  Bier'8  bvperemia 
cup  18  applied  to  aid  evaenation  of  the  coiitents  (aee  Fig.  5)  and  the  snpply  of 
fresh  blood  and  pbagoevtes.  Tbe  \vonnd  is  kept  open  by  a  loose  packing  of 
sterile  ganze  or  iniperv^ions  (nibber)  tissne  and  a  copions  wet  dressing  of  jKitas- 
sinm  eitrate  and  sodinra  chlorid  solntion  applied.  If  the  earbiinele  is  of  mod- 
erate  8evcrity  and  the  patient*s  general  eondition  good,  a  smear  and  cnltnre 
shonld  be  made  at  tbe  tirne  of  the  incision  and  if  a  pnre  cnltnre  ean  be  obtained 
in  a  patliologieal  laboratorv,  an  antogenons  vaccine  shonld  be  prepared  and  nseii 
as  qniekly  as  posaible.  Tbe  etiologie  gerni  in  earbnncle  is  U9nally  a  8taphyl' 
cus,  If  bacteriologie  laboratory  aid  is  not  available,  tbe  snrgeoii  may  pln 
some  bope  in  the  nse  of  stoek  preparattons  of  pfdy%'alent  stapbvloeoeens  vaceines' 
snch  as  are  sold  by  reliable  eommercial  laboratories.  For  the  deseription  of 
vaeelne  treatment  the  reader  is  referred  elsewbere  in  thia  work. 

Bier^s  hyperemia  when  properlv  nsed  is  a  vahiable  aid  in  the  treatmen' 
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^    €."arbiiiicle  of  tlie  face  or  s(!alp,  and  i  ta  teclmic  is  described  olstnvlierc,  biit 

»irher  vacriiie  nor  livpereinia  nor  auv  ntlier  niethod  of  treatraent  of  carbuDcle 

F*^^3iild  siipplaut  free  surgical  draiiiage  as  described  above. 

I  One  of  tbc  most  fre^neut  sitiiutioria  for  the  occurrence  of  carbiiiiele  is 

^^^^iit  the  hair  border  and  the  back  of  the  iiet-k-     It  is  io  tbta  vcrv  localitv  that 

[^^atomic  and  eosmetic  eonsiderations  are  most  favorable  for  radieal  treatnicnt 

*^-"Xd  here  tbcre  shonld  be  no  hcsitation  in  excising  the  afiected  tisaiie  promptl/ 

^^^d  completelj. 

I         The  patient^s  general  coudition  ahnost  always  calls  for  supporting  treat- 

fc^ent  and  the  frequencY  of  a  eoncomitaiit  diabetes  shonld  be  borne  in  Hiind. 


k 


CEIiLITUTIS   OF    FAOE    AKD    SOAIiF 


There  is  no  esseutial  vari at ion  in  the  treatineut  of  eelhiHtis  of  the  face  or 
Scalp  what.ever  mav  ha  ve  bccn  its  L*anse.  Whether  due  to  chemical  poisoning^ 
i5treptm'(x*eni^,  staphvhieoecnis  or  other  gernia^  or  whatever  the  mode  of  eu- 
trance  of  infeetion  iiito  the  tissues  bas  been,  the  essential  principlea  of  treat- 

Lment  are  cleauliness,  wet  dressings,  rest,  and  attention  to  the  patient^s  general 

loandition, 

Nevertheless,  in  cases  of  cellulitis  of  the  faco  eosmetic  considerationa  de- 
mand  especial  etforts  to  prevent  absceas  formatinn  vvith  its  inevitable  drainage 
and  scar,  FortiuiatelVj  sueh  efforts  are  favored  by  the  unusnalij  good  blood- 
siipplv  and  eonse^iient  resistance  to  infeetion  in  this  region, 

When  tho  infe<*t!on  originates  in  a  tooth  soeket  its  extension  to  the  celhilar 
planeš  of  the  faee   ia  but  Becondary  and  the  treatnient  shonld  obviouslv  be 

,direc!ted  to  the  foeus  in  the  month.  Tlie  tootli  is  extraeted  or  the  alveolar 
absceas  is  drained  bv  incision  and  the  facial  inflammation  rapidlj  siibsides. 
Celhilitis  of  the  face  from  a  so-ealled  **nleerated  tooth"  will  often  subsidc  in 
a  few  dava.  When  the  paiii  and  tenderness  have  disappeared,  the  dentiat  drilla 
tliroiigh  in  to  the  ront  eanal,  thus  establiahing  drainage  of  the  tooth  soeket. 

;  After  the  inttanimation  bas  ceased  he  sterilizea  the  eanal  through  the  tooth  as 
vreli  aa  pnssible  and  seals  it  with  a  filliug. 

In  those  eases  of  cellnlitia  of  the  faec  whic*h  follow  infected  woiinds,  inaect 

'bitea,  ctc.,  the  uanal  principlea  of  snrgical  treatraent  are  to  be  fo]lowed.  Signs 
of  the  presence  of  pus  sueh  aa  pitting  on  preaanre  with  lotuilixed  redness  and 
tenderneas  and  perhapa  iluctuation  at  one  partienlar  point  nr  nipid  inerease  of 

I  the  inflamraation,  call  imperatively  for  a  ciitting  operation  aa  described  under 
Ab^cess  of  the  Face. 

In  a  considerable  niimber  of  casea  of  cellulitis  of  the  face  or  scalp  the  site 
of  entranee  of  baeteria  ia  not  evident  and  there  are  difFuse  swelling  and  tender- 
ness  with  a  moderato  amonnt  nf  pa  in  or  redness. 

I  In  sneh  eaaca  of  dilfuse  eelhiHtis  of  the  face,  the  pronipt  and  continuons 
appllcation  of  a  wet  dreasing  (see  Wet  DressingSj  page  52*3)  \\iU  bring  aboiit 
u  steady  and  reasonahly  rapid  decrease  of  the  aymptoma. 
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Although  the  use  of  Bier's  hyperemia  is  of  especial  value  in  the  treatment 
of  furuncles  of  the  face  and  scalp  and  also  of  drained  abscesses  in  this  lo- 
calitj,  it  is  of  but  little  avail  in  cases  of  diffuse  cellulitis  of  the  face. 

As  an  auxiliary  to  the  wet  dressing  in  these  cases  the  intemal  administra- 
tion  of  yeast  deserves  mention.     (See  page  540.) 

The  patient's  general  condition  should  have  the  surgeon'8  attention  in 
ali  infcctions  of  the  face  and  scalp.  Everything  possible  should  be  done  to 
put  and  keep  hiin  in  good  phjsical  condition  in  order  that  his  resistance  to 
bacterial  invasion  inay  be  at  its  best. 

Certain  cases  of  cellulitis  of  the  face  and  scalp  will  not  do  well  under  anv 
treatment.  When  the  inflammatory  symptoms  are  incrcasing,  the  actual  signs 
of  pus  are  not  always  to  be  awaited  before  making  an  incision  for  drainage. 
The  tirne  for  a  cutting  operation  is  often  a  niče  question  to  determine  and 
the  disfigurement  of  a  scar  upon  the  face  must  be  borne  in  mind.  Cosmetic 
considerations  loom  large  in  facial  surgery.  Once  pus  manifests  its  presence, 
the  indication  for  incision  and  drainage  is  clear.     (See  Abscess  of  the  Face.) 

In  every  čase  of  cellulitis  the  patient's  urine  should  be  examined  for 
glycosuria. 

ABSCESS  OF  THE  FAOE 

When  treating  an  abscess  of  the  face  the  surgeon  should  bear  in  mind  that 
it  may  be  consequent  to  any  one  of  the  following  conditions,  viz.,  carbuncle, 
furuncle,  nocrosis  of  bone,  dental  caries,  tuberculous  or  septic  adenitis. 

The  principles  of  treatment  of  abscess  of  the  face  are  similar  to  those  of 
the  same  condition  elsewhere,  except  that  especial  attention  should  be  paid 
here  to  the  cosmetic  rcsult.  To  this  end  if  the  abscess  be  opened  and  drained 
the  incision  should  be  made  in  the  cleavage  line  of  the  skin.  (See  Kormal 
Incision  Lines.)  An  incision  made  in  sucli  a  direction  will  tend  to  close 
rapidly  and  thus  interfere  with  a  continuation  of  the  drainage.  This  tend- 
encv  must  be  overcome  by  the  insertion  of  an  impervious  drain  of  ample 
thiekness  and  length  vvhicli  is  not  to  be  removed  until  healthy  granulation  is 
established. 

Espccially  rapid  resolution  after  incision  and  drainage  of  abscess  of  the  face  is 
obtained  as  a  rule,  if  wet  drcssings  of  Wrip:ht's  soliition  of  sodium  citrate  and  sodium 
chlorid  (see  Wet  Dressings)  are  applied  and  alternated  with  the  use  of  Bier^s  suction 
hyperemia.     (See  Bier^s  IIyperemia.) 

ABSCESS   OF   THE    SCAI«P 

Incision  and  free  drainage  are  the  rule  in  the  treatment  of  abscess  of  the 
scalp  as  in  tliat  of  any  otlier  sitiiation.  Operation  should  follow  diagnosis  witlb 
out  dola  v.     VarioiLs  tvpes  of  abscess  are  doscribcd  belovv. 

Operation. — Tlic  scalp  should  bo  shavod  ovor  an  area  greater  than  that  (rf 
tlio  s\vollinir  dno  to  the  abscess.     The  time-honorod  use  of  soap  and  water  and 
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turpentine  as  surgical  cleansers  of  the  scalp  is  justified  by  their  power  of  re- 
moving  greasj  debris.  Sterilization  preparatory  to  incision  may  be  completed 
by  the  application  of  a  coat  of  official  tincture  of  iodin  but  this  is  of  little  use 
for  the  purpose  unless  the  skin  be  dry  when  it  is  used. 

The  abscess  cavity  is  freely  opened  whatever  its  nature  or  location  on  the 
scalp.  Hemorrhage  from  the  wound  edges  is  controllcd  by  pressure  or  if 
from  the  cut  ends  of  good-sized  vessels,  these  inay  be  seized  with  finely  pointed 
artery  forceps  or  special  scalp  forceps.  (See  Scalp  Wounds.)  Bleeding 
points  in  the  scalp  edges  may  also  be  checked  by  a  ligature  of  silk  introduced 
through  the  tissues  on  a  small  curved  needle.  A  tube  or  other  impervious 
drain  is  introduced  or  the  cavity  lightly  packed  for  a  day  or  two  with  a  strip 
of  sterile  gauze.  Wet  dressings  of  ci trate  solution  (see  Wet  Dressings)  are 
continuously  applied  both  to  allay  inflammation  and  to  promote  the  flow 
of  wound  secretions.  The  dressings  should  be  copious  as  long  as  there  is 
considerable  discharge,  and  should  be  secured  by  a  proper  bandage-  When 
the  sinus  or  sinuses  are  healing  nicely  the  dressing  is  reduced  in  size  and  is 
retained  in  plače  by  adhesive  strips.  The  hair  should  be  repeatedly  shaved  in 
the  vicinity  of  the  sinus  for  the  sake  of  cleanliness. 

Careful  investigation  should  be  made  at  the  tirne  of  incision  of  a  scalp 
abscess  in  order  to  determine  its  exact  anatomic  situation.     (See  Fig.  1,  A.) 

Snperfioial  Abscess. — Pus  between  the  skin  and  occipitofrontalis  muscle 
will  usually  point  externally  before  burrowing  far  in  the  dense  upper  plane  of 
fascia,  and  the  protuberance  or  swelling  will  be  rather  circumscribed  (Fig. 
1,  B.)  A  free  incision  into  such  a  superficial  abscess  will  afford  competent 
drainage  if  an  impervious  drain  be  employed  during  the  continuance  of  sup- 
puration. 

Scalp  wounds  whether  incised  or  lacerated  are  not  apt  to  gape,  no  matter  what 
their  direction  unless  they  are  deep  enough  to  include  the  occipitofrontalis  muscle, 
and  thcn  only  when  at  a  wide  angle  with  the  line  of  its  fibers. 

This  fact  should  be  borne  in  mind  when  incising  a  scalp  abscess.  (See 
Normal  Incisions.) 

Snbaponenrotio  Abscess.— A  pus  collection  in  the  loose  connective  tissue  be- 
tween  the  muscle  and  the  periosteum  spreads  quickly  and  may  have  floated  a  large 
area  of  the  upper  scalp  lajers  by  the  tirne  the  surgeon  first  sees  it.  (See  Fig.  1,  O.) 
Drainage  of  such  an  exten8ive  abscess  should  be  made  by  several  incisions  at  intervals 
along  the  most  dependent  parts  of  the  cavity  so  that  ali  pus  will  pass  out  into  the 
dressings  as  fast  as  it  is  generated. 

In  order  to  determine  the  boundaries  of  such  an  abscess  a  blunt  probe 
is  passed  into  an  incision  made  for  the  purpose  somewherc  near  the  middle 
of  the  abscess  and  is  used  to  locate  the  limits  of  the  cavity.  With  the  end  of 
the  instrument  at  the  lowest  limit  of  the  eavity  it  is  cut  down  upon  as  a  guide 
and  a  drainage  tube  or  ^auze  wick  is  inserted  there.  Eii()uc:li  such  drainage 
points  are  established  to  prevcnt  any  retention  of  pus.     If  healing  of  a  large 
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absoess  of  this  type  bc  delaved  tlie  whole  scalp  should  be  shaved  aiid  firmlv  I 

strappcd  and  baiidaged  so  aa  to  kecp  the  miiscle  at  rest  and  alIow  persistent  I 

siBiiscs  to  close.  I 

Subperiosteal  Abscess. — ^Ahaee.saes  between  periosteum  and  sktill  are  seldom  1 

seen*     Tliu  i^avitv  oinitaiiiiiig  piis  in  sutdi  cases  does  not  pass  lM?yond  tlie  limits  j 

of  the  sutures  in  tlie  skull  sinco  tlie  pericranium  ia  firmlv  attached  to  the  J 

bone  aloii^  thoso  liiios.     (Soe  Fig.  .1,  D.)     If  seen  earlv  in  patients  othomse  I 

healthv,  free  drainage  will  u^iiallv  bc  followed  by  healthj  gramilation  aud  T€-  j 
attachnient  of  the  periosteum  to  the  bone  withoiit  the  format  i  on  of  a  &eqiiestnim. 

For  a  deseription  of  the  treatment  of  necrosia  of  the  akull  the  reader  is  referred  j 

to  another  part  of  this  work.  J 

EHUS   TaXICODENBEOK    DEEMATITIS   OF    THE    FACE    AND    SCALP  I 

The  treatment  of  rhus  poisoning  of  the  face  muat  be  adapted  to  avoid  in- 
juring  tho  eycs,  noše,  or  mouth  with  lotions,  ointments,  or  powdera 

The  niethods  of  treatment  nsed  for  the  dermatitis  cansed  by  RIius  toxicoden' 
dron  aro  legion,  Their  verv  number  ia  an  indication  of  their  \vorthlessaess. 
Lotions  and  aalves  generally  afford  tcmporary  relief  of  the  itehing  and  biirning, 
bil  t  fail  to  prevent  tlie  spread  of  the  affeetcd  area  or  raodifv  the  eours«  of 
the  disease.  In  faet,  aleoholic  lotions  aetna]ly  fnrther  the  extenaion  of  llie 
disease  sinee  the  cheniieal  poison  ia  soluble  in  alcohol  bnt  is  not  destrojed  bv 
it.  To  rub  ointnieiita  iipon  the  affected  areaa  also  meehanically  assists  tb 
spread  of  the  denoatitis. 

Tho  \vritL'r  hns  found  the  folloivioif  method  Buccegsful  in  curmj?  most  i-auses  of 
rhu9  poisMiiiiig'  whon  the  proper  teehnie  is  used.     Commim  laimdTy  scmp  is  moistened 
an«l  ruMjcnl  over  the  affeeted  area.     Where  the  eydid8  are  involvetl,  the  patient  kci?ps 
the  eyra  p^eotly  elosorl  uhile  the  operator  applies  the  soap  in  the  form  of  a  pencil  cut 
from  the  cake  to  allow  of  precise  application,     This  aoap  is  then  riibbed  smartlj  into 
the  akin  with  sterile  irauae  wipes  or  a  sniall  awah  on  a  stiek  in  the  ease  of  the  eyelids, 
whic'h  are  then  riiised  off  with  wtiter.     Relief  nfter  the  ^rst  smartioir  is  UBually  almost 
i  m  med  i  II  te.     If  relief  does  not  follow  in  a  few  hours,  the  soap  applieation  raay  be  re-J 
peated  as  the  in  iti  al  stage  of  a  more  thorough  attempt  at  €»xidatioi]  of  the  riruš  bf  j 
the  applieation  with  a  lirush  or  8wab  of  a  1  per  cent  aqueous  solution  of  potassiumj 
permanganate.     This  is  painted  on  after  the  soap  has  been  rinscd  off  and  the  slclnl 
dried.     The  eyelid8  \vhen  thiis  treated  must  be  kept  closed  until  the  dryin^  is  com- 
plete,     The  patient  shiiulil  be  infonned  before  treatment  that  the  staining  from  thiftj 
solution  will  reniaio  notieeable  for  several  day8, 

Fresh  areas  of  eniption  should  be  treated  as  above  deseribed  as  soon  aaf 

possible  after  their  discovcry. 

BtmirS   OF   THB   FAOE    AKB   SOALP 


The  prineiples  of  treatment  of  bnrns  of  the  faee  and  aealp,  as  of  those  ela©-| 
where,  are  asepsis,  relief  of  pain^  and  avoidanee  of  disfigiirement  if  possible.] 
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Burn  of  the  First  Degree. — The  paiu  or  diseoiiifurt  is  relieved  spontaue- 
oiialv  in  from  2  to  Jj  davs.  The  i^eaiiltiiig  rcdness  lasta  but  a  few  dava  l^m^er. 
Comfort  fullows  tlie  apptieation  of  mi  Id  ointmeiits  with  an  orgaiiit!  grease  as 
a  base  rather  than  thoBo  inade  of  petrolenni  derivat  i  ves.  Weak  aleoholic  so- 
Jutions  applied  as  wet  dressiuga  (see  Wet  IJressiDgs)  give  relief  iii  suuburn  and 
fix^-de|n'ce  biirns. 

Blim  of  the  SecOEd  Degree.—The  best  application  knowo  to  rellove  paiii  nnd 

J  rapid  drv  ing  a  p  of  blebs  and  growth  of  epithelium  is  pierie  aeid.     (See  Picric 

■tnd  Dressiiigi^.)     The  skin  h  eleaiisod  with   noroial  saline  solution  and  tinctiire  of 
^?"^€H?Jl  soap  applied  with  gaaze  or  cottoii  spong^es. 

Blebs  are  opened  with  sterile  scissora  and  their  senim  alltnvod  to  escape* 
If  tbe  ciiticie  of  tlie  bleb  ia  vcrv  dirty  it  shoiild  be  ciit  away  and  the  raw  snr- 
face  of  the  tnie  skin  covered  vif^th  overlappiiig  narrow  (J^  iiieh)  strips  of 
fiterilized  ^itta-pereha  tissue  to  prevent  the  adliering  of  the  ganze  dressinga. 
Over  ali  are  applied  a  tbin  gauze  dressing  and  bandage  satu  ra  te  J  witb  a  one 
or  two  per  eent.  watery  so  hit  ion  of  pieric  aeid.  The  paticiifc  mnst  keep  the 
dressing  eoiitinuallv  wet  witli  sterile  water  iintil  the  siirgeoii  replarci^  it  on  the 
Xol]owing  fJay- 

The  picrie  aeid  sohition  miist  not  be  allowed  to  conie  in  contact  with  the 
patient^s  conjunetiva.  If  the  bnrns  involve  the  eves  tbat  vieinitj  liad  better 
be  dressed  \vith  horie  aeid  solution. 

Burn  of  the  Third  Degree. — The  aims  of  treatment  of  tliird-degree  burna 
are  to  relieve  pain,  to  allow  drainage^  to  keep  tlie  alfected  parts  as  nearly 
aacptic  as  possible  and  to  prevent  contractnre  of  the  scar. 

Pain  is  relieved  by  opiates  given  eitber  by  mouth  or  hvpodermieallv.  The 
patient's  general  eondition  shoiild  eonnnand  the  snrgeonis  earnest  thoiight  an*l 
nourishnient,  elimination  and  rest  shoiild  be  provided  for  as  well  as  possible 
uoder  tbe  eircnmstances. 

The  necrotic  area  of  skin  is  watehed  for  bulging,  flnetnation,  incrcasc  of 
tendcrness,  or  other  indications  of  the  colleetion  under  it  of  pus  and  if  tbis 
occiira  a  free  ineision  througb  the  sloiigh  will  be  necded.  CIcanliuess  and 
drainage  are  promoted  by  the  use  of  wet  dressings  of  a  \veak  (l:r»O0)  Ivsol 
sohition,  or  calaniine  lotion  may  be  applied.  The  dressings  should  bo  ehanged 
fre<pient!y  enongh  to  prevent  them  from  becoming  iVai!  from  accninnhited 
ejtcretiona  and  moist  enongh  to  keep  them  pliable  and  eomfortable.  Tliere 
is  no  advantage  in  renioving  the  eloiigh  before  it  loosens  natnrally.  Tbis 
mav  require  2  weeka  or  more  and  after  the  slight  reniaining  attaebments  of 
the  dead  skin  have  becn  cnt  througb,  the  granulating  surfaee  whieh  is  rcveal(*d 
Ib  dressed  with  a  nji  Id  antiseptic  ointnicnt,  sueh  as  one  of  iehthvol  (5  per 
aent.  or  10  per  cent.),  balsam  of  Peru  (5  per  eent. ),  or  of  Lassar^s  paste. 

When  healthy  granulations  havo  growTi  up  to  the  level  of  the  surronnding 
surface  epitbeltnm  begins  to  grow  over  them  from  tbe  edge  or  from  anv  island 


{ 


< 


548     SURGICAL   TnEKAPEUSlS    OF    THE    FACE    AKD    SCALP 

of  true  skin  wlHch  mav  ha  ve  eaeaped  destruciion  a  t  tlie  tirne  of  the  burDing. 
Epithelial  giT)wth  over  granulatioiis  is  slow  after  burna  of  the  third  dcgree 
and  is  hastened  or  retarded  by  the  correspondiBg  general  condition  of  tte' 
patient, 

After  third-dej^ree  bums  of  the  face  the  sui^eon  should  not  wait  for  the  slow 
natural  proeess  of  healinpr.  In  thf^e  cases  skin  prraftiiig  19  ciilled  for  aince  it  curtin 
with  it  the  advantJipea  of  hasteniiig  the  repair  procesa  and  of  partly  preventing  serious 
contracture  of  the  fecar  whicli  ia  iiievitable  after  spontaneous  healing  of  a  third-degree 
bum  of  the  face, 

FBOSTBITE    OF   THE   FACE 

If  seen  before  thawiii^  baa  oeciirred  tbo  frost-bittcn  portion  of  the  facf 
is  nibbed  ^entlv  btit  h^nji;  with  8now,  or  gaiize  or  cloths  wet  with  cold  water  are 
applied.  The  temperature  of  sueh  applicationa  sliould  be  low  at  first — iced 
water,  to  begiu  witbj  aud  warmer  water  very  slowly  added  so  that  the  frozen 
fikin  i  a  thawed  grndiuUlv.  In  order  that  tbo  temperature  of  the  parts  sliould 
not  be  too  rapidlv  raised,  tbe  tbawing  abould  be  condueted  in  a  plaoe  where 
the  temperature  of  the  air  is  but  little  if  auy  above  tbe  freezing  po  i  nt  of  water. 

When  ouee  thawed  and  the  circulatiou  is  seen  to  lie  reestablisbed  by  ttc 
return  of  cohjr  to  the  surfaee,  a  mild  antiseptic  ointmeut  is  applied  until  tlie 
inflanimatorv  reaetion  snb.sides. 

If  tbe  froflt-bite  is  tirst  scen  by  the  surgcon  after  thawin^^  has  taken  plače 
it  ia  to  be  treatcd  in  the  same  manner  as  \vouhl  l>e  a  burn  of  the  same  degree. 
If  erjthema  only  is  preseut  a  mild  iebtbyol  or  other  snotliini^  antiseptic  oint- 
ment  is  applied*  Tf  the  frost-bite  is  of  a  more  severe  dep^ee,  as  will  he  ap- 
parent  by  the  occurrence  of  blebs  or  vesielea  aud  pain,  wet  dressinga  sboiild  be 
used.  Boric  aeid  sohitiou  is  snitable  in  any  čase,  but  if  the  h»eation  of  tlie 
leaiou  pennits,  pierie  aeid  sbnuld  be  used,     (See  Pieric  Aeid,  pa^e  520.) 

Severe  frost-bites  wlueh  emise  lesions  eorresponding  to  burns  of  the  tliird 
degree  are  rarely  seen  about  the  face.     They  are  treated  by  wet  dressiiigs  and  ■ 
deodorants  fre(piently  elian^ed  until  tbe  slough  separates  wben  a  plastic  opera- 
tion  or  ak in  grafting  may  be  retpiired. 


I 


LUFUS    OF   THE   FAOB 


J 


The  snrgeon  should  not  forget  the  fact  thatj  altbough  the  most  important 
part  of  the  treatment  of  kipus  is  loeal,  the  patient'a  general  condition  must 
be  looked  after. 


5Alfl 


Treatment  witli  Carbon  I)ioxid  Snow.— (Sec  Carhon  I)ioxid  Snow.  page 
This  metliod  giveta  better  results  t  ha  11  do  excision,  coretting',  eautery,  escharoticS 
or  the  Finsen  liirht  It  is  applicable  to  the  nodular  form  of  theMisease,  to  ulcera- 
tiona  or  to  reeurreuees  in  cieatricial  tisaue.  Tlie  operator  will  porhaps  be  apt  to  err 
on  the  slde  of  inaufficieiit  appbcation,  If  treating  an  ulcer  of  moderate  size  with  a 
thiu  baae  the  ordinary  dry  snow  pressed  finnlj  upon  it  for  frorn  90  to  120  seconds 
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will  BufficCb  In  the  čase  of  thicker,  larger  lesions  it  will  be  nece8sary  to  lower  the 
temperature  of  the  8now  by  mizing  ether  with  it  as  described  in  the  article  above 
referred  to. 

Large  surfaces  of  lupus  should  be  treated  in  a  series  of  sittings.  Each 
application  should  be  to  an  area  of  from  i/<j  to  %  ^^'  i^  diameter,  with  the 
piece  of  8now  shaped  to  suit  the  contour  of  the  lesion.  Ten  days  more  or  less 
should  elapse  between  applications  to  contiguous  areas. 

AOTINOMTOOSIS   OF   THE   FAOE 

Attempts  at  prophylaxi8  and  cure  of  this  disease  by  serotherapy  have 
failed. 

The  iodids  internally  have  long  been  believed  to  exert  a  favorable  influence 
on  the  disease.  Fordel,  in  1908,  showed  6  cases  of  actinomycosi8  cured  by 
cacodylate  of  sodium  intemally.  Salvarsan  would  seem  to  be  logically  in- 
dicated. 

Surgical  treatment  combined  with  the  intemal  administration  of  iodids 
has  up  to  the  present  tirne  ofTered  the  best  results  and  those  cases  of  actinomyco- 
sis  occurring  about  the  face  and  neck  which  have  given  the  disease  its  vulgar 
name  of  "lumpy  jaw"  are  the  ones  with  the  best  prognosis. 

In  the  nodular  stage  a  free  incision  and  curetting  will  furnish  the  ma- 
terial for  verifying  the  diagnosis  under  the  microscope.  It  will  also  cure  the 
disease  if  aH  the  mycotic  infiltration  be  removed.  If  not  and  if  healing  does 
BOt  follow,  a  total  extirpation  should  be  considered  in  spite  of  the  serious  in- 
evitable  scarring. 

The  usual  form  of  the  disease  when  recognized  as  such  consists  of  a  dark 
irregular  patch  of  infiltrated  skin  and  subcutaneous  fascia,  with  perhaps  sinuses 
and  pus  pockets  here  and  there.  The  treatment  of  such  foci  of  mixed  infections 
should  consist  of  free  incision  to  the  deepest  parts  of  the  infiltrated  areas, 
with  curetting  of  sloughs  and  softened  tissues  followed  by  the  application  of 
tincture  of  iodin  in  the  cavitics.  Several  operations  of  this  kind  may  be  re- 
quired  and  should  be  alway8  supplemented  by  the  intemal  administration  of 
iodid. 

It  should  be  bomo  in  mind  that  total  extirpation  is  the  surest  method  of 
cure  when  it  is  possible  and  when  not,  recourse  must  be  had  to  thorough  drain- 
age,  curetting  and  the  application  of  tincture  of  iodin. 

ANTHBAX  OF   THE  FAOE 

As  soon  as  the  nature  of  the  pustule  is  recognized,  cultures  should  be  taken 

from  it  and  it  should  be  excised.     The  cultures  are  used  for  the  manufacture 

of  autogenous  vaccines  to  be  administered  when  readv.     Next  to  be  preferred 

''^loision,  multiple  ineisions  and  thorough  8wabbing  of  the  wound8  with 

in  are  the  procedures  of  choice.     Vaccino  treatment  of  anthrax 


550     SITROICAL    TIIERAPEUSIS    OF    THE    FACE    AND    SCALP 


bas  beeii  pnncn  to  bc  effieacioim  in  redueiiig  mortalitv  botb  in  umu  aud  imi- 
inal.  While  awaitiii^  the  compIetioB  of  the  autogcnous  vacciiie,  surgid 
treatitienf  as  oiitlined  above  sliould  bo  givcn.  The  use  of  a  stock  authrax  vaccme 
obtaiiicd  from  a  reliable  source  is  rccommended. 

PrevDntive  inoculatioiis  bave  alsa  been  fouDd  to  Ikj  of  ust*  iii  prodiKin;: 
inimniiitj  to  aiithrax  aud  mav  b^  used  in  persons  ILkel^  to  bc  exposed  U 
iufectioii.     (Sec  ai-ticle  on  Vaccines.) 


TimOES  OF  THE  FACE  AND  SCALP 

MDLES   OF    THE    FACE    AND    S0AI.F 

Removal  of  molcs  of  tlie  face»  and  scalp  is  called  for  not  only  bv  tkir 
unsigbtHness  but  also  bv  reasou  of  the  fact  that  they  not  infrequently  de- 
gencrate  into  malignant  growths. 

Excision. — Exeisian  is  tbo  method  most  gcnerallv  satisfactorv  and  is 
usti  a  Hy  done  under  J  očal  anestlieaia,  Enough  epinepbrin  solution  (1:10,000) 
is  added  to  tbo  loeal  anestbetic  to  caiise  bbmcbing  of  the  vicinitv  and  give  a 
blofidless  field, 

A  sniall  pipiicntcd  mole  without  hairs  mav  be  grasped  at  one  ed^  with 
a  fine-tootlied  forceps  and  while  traction  upward  is  made  w]th  tbis  the  cutiele 
and  pipoented  laver  of  tbe  skin  are  excised  with  sbarp-pointed  scissors  cimed 
on  th(j  llat,  or  \vitb  tbe  soalpel.  Tbe  deeper  laver  of  the  truc  skin  is  thii3  left 
remaining  and  tbe  area  will  be  regenerated  ao  that  there  will  be  no  cicatrii,  A 
wet  or  ointment  dressing  is  applied  nntil  epithelinni  covers  tbe  Httle  wouud.  A 
5  per  cent.  ointment  of  searlet  red  seems  to  hasten  the  gTowth  of  epithelhan 
over  healtbv  grannbitiiig  or  uninfected  abraded  areas. 

E^cision  of  Lai^er  Moles, — In  the  čase  of  moles  more  than  balf  an  ineh 
in  diameter,  and  of  sninller  hairv  growtba,   udiether  pigmented   or  not  the 
wboie  thicknes«  of  the  skin  must  l)e  removed.    Two  curved  iueisions,  vvhose  ends 
meet,  are  made  to  inclose  an  area  of  skin  ineluding  the  mole,      (See  Figs. 
13,  A  and  B.)      Tbe  direetion  of  theae   incieions  is  platmed   so  that  wlmi 
drawn  togetber  after  exeision  of  tbe  whole  area  inclosed  bv  tbeni,  the  line  of 
the  woxmd  is  in  the  direetion  of  a  norma!  incision.     (See  Normal  Incisions.) 
Unless  this  caution  is  observed  it  wi]l  be  difficnlt  to  obtain  neat  approKima- 
tion  of  tbe  vvoiind  edges  and  an  inconapicuous  aear.     The  incision  should  be 
made  vvitliout  anv  ragged  nieks.     The  skin   la  grasped  vvith  tootlied  forceps 
or  hooked  \vitb  a  tenacnlum  at  one  point  of  the  ellipae  and  while  upward  trac- 
tion is  made,  tlie  wbole  area  of  skin  is  cnt  away  from  the  snbeutaneous  fas^^ia. 
If  tension  of  tbo  skin  oceurs  on  bringing  the  \vound  cdges  togetber  thev  should 
be  iindenuined  for  a  short  distance  »o  that  there  will  be  no  stretching  and 
thinning  of  the  sear.     To  undermine  the  skin,  its  edge  is  grasped  with  ti 
thumb  forecps  while  tbe  scalpel  or  scissors  euts  its  attacbnient  to  the  underlvi 
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jBOUs  fascia,  Bleeding  is  chcckcd  by  prusaurc  witli  gauze  pads  and  L  v 
of  aH  bleeding  points  wliere  needed*  The  wouiid  edges  are  approxi- 
ith  Miohel  clamps  (q.  v.)  or  with  sutures  of  horsehair  or  gilk  applied 
I    8ul>ciiticiilar 

I9.  v.)  or  with  d  d  . 

Itrips  of  sterile 
plaster  (q*  v.), 
y  sterile  dress- 
pplied  and  the 
clamps,  or  ad~ 
itrips    removed 

3   to   5   day8. 

shoiild  be  re- 
;a  early  as  the 
iy  tmless  it  is 
©nt  that  the 
rili  gape  with* 
r  support,  If 
ger  than  this^ 
OB  ct  lire  mark  H 
in  will  be  more 
jeniianent*  If 
e  line  coincidea 
normal  incision 
)  wotind  edges 

be  apt  to  gape.  When  the  autnres  are  to  bo  removed  earlv  it  may  be 
pplv  adhesive  atrips  across  the  wound  j  ust  before  thev  are  ciit. 

ofti^n  pcjesible  to  obtain  a  particularlj"  neat  result  by  makinpj  the  incisiona 
he  skin  in  a  direction  obiiqt»e  to  tbe  surfacc  insteud  of  at  right  anglcs,  so  that 
t>val  of  the  mole,  the  woiind  edg^es  may  be  fipproximated  in  an  overlapping 
A  woxmd  made  m  thm  manner  and  nicelj  npproximatcd  by  adhesive  stripa 
I  rt^sult  in  an  invisible  ecar« 


7; 


1 

C 


FiQ.  13.^ — Diagram  SHOwmo  Proper  Incision  for  ExcjstoN  of  a 
Ctst  Whi€H  18  Adherent  Ttj  s  KLIN.  The  uppcr  fijKtire  shows  a 
aide  \niew  of  the  cyst  whosc  upper  wall  bleiids  wiih  the  Hkiu  be- 
twc*ti  d  and  d.  The  k*wer  figiin;  ^howA  t  ho  oulHnt^  of  the  c"yat  m 
dotted  liiies  with  the  stipplcd  area  that  portinn  i»f  the  cyst  wall 
adhoreiit  to  the  skiii  (d-d).  Thf  elliptic  mciaioa  A-B  (a-b)  en- 
clofles  thls  adberent  area. 


tmtsit  by  Carboii  I>ioxid  Siiow. — ^^lolea  less  than  half  an  ineh  in  diame- 
be  removed  by  freezing  witli  this  substance.  Their  removal  requirea 
■pire  and  much  longer  expo8nre  to  the  refrigerating  effect  of  the 
fin  are  necesaarv  in  the  trcatment  of  other  Icsions.  The  snow  should 
I  with  ether,  packed  into  a  hard  nmss^  and  applied  long  enongh  not 
reeze  the  mole  biit  also  a  ring  of  healthj  tissiie  around  it.  At  least  2 
will  be  nceded  to  destrov  the  average  mole  in  an  adnlt,  itoles  of  the 
lip  are  bctter  subjects  for  removal  bj  the  snow  than  are  those  of  tlie 
I  the  reaeon  that  if  scarring  shonld  follow  an  overdose  of  the  snow 
1  hidricn  in  the  hair.  In  applving  the  8now  to  a  mole  it  is  better  to  err 
)ii  the  side  of  too  little  time.     At  a  suhsfHjuent  sitting  the  time  of 
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expo8ure  inay  be  increased.  It  is  safe  in  the  čase  of  adults  in  ordinarj  con- 
ditions  of  health  and  vitality  to  give  an  expo8ure  of  2  minutes  to  a  half-inch 
mole  at.the  first  sitting;  if  unsuccessful  a  longer  treatment  follow8  in  10  dajs 
or  2  week8. 

ANOIOMA   OF   THE  FAOE   AND   BOALP 

The  object  of  treatment  of  angiomata  of  the  faee  or  scalp  is  primarilj  to 
rid  the  patient  of  a  disfigurement.  No  means  has  yet  been  emplojed  which 
does  not  cause  a  scar  but  in  this  respect  the  application  of  carbon  dioxid 
8now  when  available  is  an  improvement  over  former  methods.  While  it  is  true 
that  some  capillary  angiomata  (port  wine  marks)  become  less  conspicnous 
with  time  if  untreated,  it  should  also  be  remembered  that  they  and  perhaps 
more  cases  of  eavernous  angioma  sometimes  tend  to  increase  in  size.  It  ha8 
been  suggested  that  the  present  rarity  of  cirsoid  aneurysms  is  due  to  the  fact 
that  ordinary  angiomata  are  operated  upon  more  frequently  than  was  form^lj 
the  čase. 

The  vascular  overgrowth  in  capillary  nevi  is  confined  to  the  skin  while 
large  or  rapidly  growing  eavernous  angiomata  often  involve  the  subcu- 
taneous  fascia  and  when  oecurring  over  the  fontanelles  of  infants  may  eom- 
mnnicate  directly  with  the  longitudinal  sinus.  The  latter  cases  are  difficult 
and  tedious  but  are  usually  amenable  to  patient  treatment  by  galvano- 
puneture. 

The  methods  of  choice  in  the  treatment  of  angiomata  of  the  f  ace  and  scalp 
are  exci8ion,  the  application  of  carbon  dioxid  8now,  galvanopuncture  (electrol- 
ysi8),  and  ignipuncture  (actual  cautery). 

The  selection  of  the  operation  will  depend  upon  the  character  and  site 
of  the  angioma  and  the  patient's  age. 

Excision. — Excision  is  the  method  of  choice  in  the  čase  of  small  or  pedun- 
culated  angiomata,  for  here  the  edges  of  the  wound  can  be  approximated  with- 
out  tension  and  a  slight  linear  scar  is  the  result.  The  incision^  usually  elliptical 
about  the  base  of  the  tumor,  is  made  so  that  when  its  edges  are  approximated, 
the  line  of  the  scar  will  be  in  the  direction  of  the  natural  wrinkle8  of  the  faee. 
(See  Normal  Incisions.)  If  the  cut  is  made  through  the  surrounding  healthj 
skin,  no  unusual  hemorrhage  will  be  encountered.  (See  Cysts  of  Faee  and 
Scalp.) 

Carbon  I)ioxid  Snow. — Carbon  dioxid  8now  in  the  treatment  of  eavernous 
nevi  of  ali  sizes  about  the  faee  has  come  into  widespread  use  and  gives  it« 
bost  results  in  those  tumors  vvhich  are  raised  above  the  surrounding  surface. 
Its  results  are  least  favorable  in  flat  growths  and  those  covered  with  a  thick 
inte^micnt.  Ani^^iomata  of  the  ordinary  "strawberry  mark"  type  in  young 
cbildrcn  respoiid  well  to  this  treatment.  The  general  technic  of  the  appli- 
cation of  carbon  dioxid  snow  is  described  on  page  522.  In  treating  angiomati 
the  amount  of  pressure  should  be  great  enough  to  make  the  growth  bloodlei^ 
The  duration  of  the  application  of  hard  dry  snow  will  range  b6tween  iO  B^ 
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onds  in  the  čase  of  a  superficial  nevus  on  an  infant'8  face  to  90  seconds  pres- 
8ure  upon  a  deep  growth  in  an  adult. 

The  8now  should  be  pressed  on  firmly  enough  to  freeze  the  whole  mass 
under  it.  In  nevi  less  in  diameter  than  ^  inch  in  infants  or  %  of  an  inch 
in  adults  the  whole  growth  should  be  frozen  at  one  sitting.  Larger  angiomata 
are  treated  by  two  or  more  applications  to  adjoining  areas  at  intervala  of 
about  2  week8.  Čare  is  necessarj  to  avoid  too  long  an  application,  especially 
in  the  tender  tissues  of  infants  or  yoiing  children  and  in  the  čase  of  lesions  situ- 
ated  immediately  over  bony  surfaces.  An  uleer  followed  by  an  un8ightly  scar 
niay  result  if  an  overdose  of  the  snow  is  given. 


Fio.  14. — Needle  Electrode  for  Rem oval  or  Supertluous  Hair.  With  a  coarser  needle  substi- 
tuted,  this  may  be  used  for  galvanopuncture  of  nevi.  The  cord  contains  a  conducting  wire  and 
the  drcuit  is  closed  by  pressing  down  the  8witch  button. 

(For  further  details  eoneeming  the  use  of  carbon  dioxid  snow  see  page  522.) 

Oalvanopnncture;  Electroljsis. — This  painful  procedure  requires  local  an- 
esthesia  in  patients  over  2  or  3  years  old.  Infants  are  operated  upon  without 
anesthesia  while  firmly  held  by  an  assistant.  The  pain  ccases  when  the  needle 
is  removed. 

The  electric  current  is  fumished  by  a  battery  of  chemieal  cells  or  by  the 
electric  light  current  reduced  to  the  proper  voltage  and  amperage. 

A  sponge  electrode  is  electrically  connected  with  the  positive  pole  of  the 
battery  and  the  needle  electrode  (see  Figs.  14  and  15)  for  puncture  is  con- 
nected with  the  negative  pole.  An  iridoplatinum  or  platinum  needle  is  the 
best,  as  it  will  not  be  corroded  so  quickly  by  electrolysis  as  will  steel  and  is 
less  apt  to  leave  visible  puncture  marks.  If  steel  needles  are  used  a  fresh 
one  should  be  provided  for  each  operation.  The  needle  is  inserted  into  a 
holder  provided  with  a  connection  for  the  conducting  cord  and  a  switch  as 
8hown  in  Figure  14.  Tf  a  milliammeter  is  used  the  current  is  regulated  to  a 
strength  of  from  3  to  10  milliampcres.  A  rough  but  practicable  test  of  the 
current  strength  may  be  made  by  immersing  both  the  sponge  and  needle  elec- 
trodes  ncar  to  each  other  in  a  5  per  cent.  aqueous  sodium  chlorid  solution. 
Starting  at  zero,  the  rheostat  or  galvanic  celi  switch  is  moved  8lowly  until 
enough  current  flows  to  cause  fine  bnbbles  to  gather  about  the  needle  and  rise 
to  the  surface.  Leaving  the  8witch  at  this  point  the  sponge  electrode  is  pressed 
firmly  against  the  patient's  skin  at  a  convenient  plače  ncarbv. 

With  the  current  on,  the  needle  is  pushed  into  the  tumor  near  its  edge  and 
86A 


554     SrKGTCAL  VTIEEAPErSTR    OF    TTTE    FACE    Km)   SCAIT 

deeplv  enoijgh  to  penetrate  to  its  bottoiiL  If  thc  ciiiTetit  ia  of  proper  strength 
blanchiiig  of  the  surface  will  oc€ur  aboiit  the  needle  which  is  allowed  tore-j 
main  in  plače  for  aboiit  10  to  20  scconds  before  b^iiig  \vithdrawn.  Tbe  cscliii- 
rotic  effect  of  the  eiirrent  prevents  hemorrhage  iipon  withdra\val  of  the  ncedle. 
Several  such  pimctures  y^  in,  or  more  apart  are  made  at  a  sitting.  If  the  skin 
over  the  neviis  is  espet^iallj  thin  and  bleeding  occiirs  in  spite  of  the  electrolv.^s, 
the  needle  shonld  be  introdiieed  through  healthv  akin  abcmt  the  peripberv  before 
passing  into  the  gTowth. 

Sufficient  tirne,  perhaps  a  week,  shoiild  elapse  between  treatruents  so  thiat 
any  inflammatorv  reaction  may  have  tinie  to  subside.     It  is  well  to  attack   sit 


Fio.  15.^Electrodk  foh  GALVANOPcrNcrtJBE  Improvisei*  rnoM  as  Artert  Forccm  AifD  Two 
Si£wiNti  N££DL.CB.  With  the  conducttfig  card  di:icardt:ii,  ueedlca  held  tbus,  aad  beated  to  i&can- 
cleBcence  miiy  be  used  for  galvanopuncture. 


each  sitting  an  area  somewhat  removed  from  the  site  of  the  last  preccdmg 
piinctures.  Man  v  svich  treatmciits  niav  be  recpiired  in  the  čase  of  lar^e  mp<^ 
mata  but  the  final  results  are  good  and  are  siirpassed  oiilv  by  those  obtained 
in  cases  whicb  have  been  successfuUj  treated  by  the  applieation  of  carbon 
dioxid  8now*  A  cicatrix  is  left  after  electroljsis,  which  will  be  more  or  Icss 
noticeable  as  the  veaaels  of  the  angionia  were  more  or  leas  large. 

I^ipancture. — Ignipuncture  as  a  method  of  treating  angiomata  of  tbe 
facc  and  scalp  require9  mention  although  it  is  to  be  chosen  only  wheii  carboo 
dioxid  snow  and  galvanopuncture  are  not  available,  Its  disadvantagcs  are 
the  inflammatorv  reaction,  enisting,  and  the  resulting  cicatrix  whieh  is  uauiillv 
more  rough  and  unsightlj  than  that  fol]owing  the  use  of  refrigeration  or 
electroljsis. 

Aiiesthesia  is  re^piired  in  most  patients.  Nitrons  oxid  gas  is  esiK?ci»lly 
applicable.  If  etber  is  nsed,  therc  will  be  tlanger  of  its  fiimes  beeomiiig  ignitctl* 
Infants  not  anesthetized  are  held  bj  an  assistant. 

The  ohject  of  the  operation  is  to  destrov  the  growth  hy  heat.  An  incan- 
descent  metal  lic  point  is  phmged  into  tbe  angioma  at  one  or  more  points  at 
each  sitting.  The  cieatrix  after  tlie  bnm  siipplants  the  vaseular  growth.  Tbe 
aimplest  method  is  to  nse  one  or  two  needles  of  platinnm  or  steel  grasped  iu  * 
pair  of  artery  forceps  (see  Fig.  15)  and  heating  their  points  in  an  alcobol 
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flame  held  close  by.  When  red  hot  their  points  are  pushed  into  and  tbrough 
the  angioma  and  withdrawn.  If  the  needles  are  too  hot  or  not  hot  enough, 
bleeding  is  apt  to  follow  their  withdrawaL  A  dull  red  color  indicates  the 
proper  degree  of  heat.  If  the  Paquelin  cautery  is  used  with  a  fine  sharp- 
pointed  tip,  the  heat  may  be  managed  better  than  with  the  flame-heated  needle. 
The  galvanocautery  fumishes  another  means  of  supplying  an  incandescent 
metallic  point  and  may  be  used  as  above  described. 

GIBSOID   ANEUBTSM 

In  marked  cases  those  methods  of  treatment  available  at  the  present  day 
are  of  little  avail.  In  cirsoid  aneurysnis  of  small  extent  total  excision  with 
ligation  of  ali  afferent  vessels,  followed  by  a  plastic  operation  or  skin  grafting 
to  cover  the  denuded  area,  is  the  treatment  of  choice. 

H0BN8  OF  FAOE  AND  80ALP 

These  odd  growth8  of  the  skin  do  not  recur  when  their  bases  are  excised. 
An  elliptic  incision  is  made  tbrough  the  skin  so  as  to  include  the  base  of  the 
excrescence  and  the  wound  edges  are  approximated  with  storile  adhesive  strips, 
sutures  or  Michel  clamps  in  the  usual  manner.  The  surgeon  should  bear  in 
mind  the  possibility  that  the  base  of  any  bom  seen  may  have  begun  to  undergo 
epitheliomatous  degeneration. 

NEUBOFIBBOBiATOSIS   OF   THE  SCALP 

(BecJclinghausens  Disease) 

When  the  nerve  tumors  occur,  as  they  are  prone  to,  about  the  temporof  rontal 
region  of  the  scalp,  distressing  the  patient  by  their  unsightliness,  they  should 
be  removed  by  excision  with  the  knife,  They  do  not  extend  below  the  subcu- 
taneous  fascia  but  are  often  well  supplied  witb  vessels  and  the  surgeon  should 
be  prepared  to  meet  with  free  hemorrhage.  The  scalp  hemostatic  forceps 
8hown  in  Figure  10  will  be  serviceable  to  control  this.  The  wound  is  closed 
and  treated  in  the  manner  described  under  Scalp  Wounds  and  Cysts  of  the 
Scalp. 

UPOBiA  OF  FAOE 

Lipoma  of  the  face  U8ually  occurs  upon  the  forehead  and  remains  of 
moderate  size.  The  indications  for  its  removal  are  the  fact  that  it  is  a  dis- 
figurement  and  the  possibility  of  its  degenerating  into  a  malignant  growth  or 
suppurating  as  a  result  of  trauma  and  infection. 

The  scar  after  exci8ion,  if  it  be  in  the  line  of  a  uatural  wrinkle  or  normal 
incision  line  (see  Normal  Incisions),  will  be  but  8lightly  noticeable.     It  is 
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the  easiest  form  of  tumor  to  enucleate  as  it  may  be  readily  shelled  from  its 
bed  if  the  operator  is  careful  to  cut  down  to  the  true  capsule  before  beginning 
to  enucleate.  Kemoval  is  accomplished  in  much  the  same  manner  as  that  used 
in  excision  of  a  sebaceous  cyst  (q.  v.), 

The  blunt-pointed  scissors,  curved  on  the  flat  are  pushed  while  closed,  into 
the  plane  of  fascia  next  to  the  growth  and  there  cautiously  opened  wliile 
traction  is  made  upon  the  fatty  mass.  This  procedure  is  repeated  until  it  is 
completely  separated  from  its  attachments.  Here  and  there  a  band  of  fascia 
or  vessel  passing  to  the  lipoma  must  be  cut.  If  a  vessel,  it  is  tied  and  cut  be- 
tween  tumor  and  ligature.  Accidental  incision  of  the  true  sac  does  not  com- 
plicate  the  operation  by  allowing  escape  of  its  contents  as  would  be  true  in 
the  čase  of  a  cyst. 

The  Buturing  and  after-treatment  are  carried  out  as  in  the  čase  of  eicision 
of  a  cy8t. 

SUPEBFLUOUS  HAIB  OF   FAOE 

(nypertrichosis) 

Electrolysis  fumishes  the  only  practicable  means  by  which  a  patient  can 
be  rid  of  superfluous  hair  upon  her  f  ace.  The  method  used  is  to  introduce  a 
fine  needle  into  each  individual  hair  follicle  alongside  of  the  hair  to  be  de- 
stroyed  and  pass  a  galvanic  current  through  it.  The  technic  is  not  especiallj 
difficult  but  the  process  is  tedious  and  not  always  satisfactory.  There  mav 
be  thousands  of  hairs  to  be  removed,  and  it  is  seldom  practicable  to  treat  more 
than  thirty  at  one  tirne.  Morcover,  evcn  the  best  results  show  about  20  per 
cent.  of  recurrences  which  means  repetition  of  the  treatment  in  just  so  manv 
hair  folliclcs.  Also  hairs  which  were  so  fine  as  to  be  unnoticeable  may  grow 
coarse  enough  to  require  treatment  later,  so  that  altogether  patient  and  operator 
should  be  prepared  for  a  series  of  sittings  extending  pver  much  time. 

Operation. — A  fine  steel  needle  or  preferably  one  made  of  iridoplatinum  is 
held  in  an  insulated  handle  and  connected  by  a  flexible  conductor  with  a 
battery  of  cells  or  reduced  electric  light  current.  (See  Fig.  14.)  The  handle 
is  provided  with  a  spring  switch  by  which  the  current  can  be  tumed  on  or 
off  by  the  operator's  fingers.  This  clectrode  is  connected  with  the  negative 
pole  of  the  battery.  The  positivc  electrode  is  a  sponge  with  an  insulated 
handle  and  raoistened  with  an  aqueous  solution  of  sodium  chlorid,  pressed  firmlj 
by  tlie  patient  against  her  skin  at  some  convenient  plače  near  the  superfluous 
hair  under  treatment. 

Before  turning  on  the  current  the  needle  is  inserted  in  the  hair  follicle 
to  its  deepest  part.  The  battery  svviteli  is  then  moved  so  as  to  allow  a  current 
to  flow  which  will  givc  a  reading  on  the  milliamperemeter  of  from  2  to  5 
milliainperes.  When  the  current  hiis  flo\ved  for  a  few  seconds  (15  to  20), 
and  vvlicn  u  few  minute  Inibbles  appeiir  at  the  site  of  puncture  or  a  little  rednesa 
is  seen  the  current  is  broken.     The  hair  is  then  removed  without  traction 


TUMORS    OF    THE    FACE    AND    SCALP  557 

by  a  pair  of  thumb  forceps  and  another  hair  at  a  little  distance  (1/3  inch  or 
more)  from  the  previouslj  treated  one  is  attacked.  Some  pain  is  caused  by  the 
treatment  and  certain  areas  of  the  face  are  more  sensitive  than  others.  If  the 
current  is  too  strong  or  too  long  applied,  pitting  of  the  skin  will  result.  Slight 
searring  is  almost  unavoidable  biit  is  preferred  by  most  patients  to  the  presenee 
of  superfluous  hair.  This  treatment  is  especially  applicable  to  hairy  nevi 
which  contain  a  few  coarso  hairs. 

SEBACEOUS  AND  DEBMOID  OTSTS  OF  FACE  AND   SOAI.P 

A  sebaceous  or  dermoid  cyst  of  the  face  or  scalp  will  require  surgieal 
treatment  varying  with  its  partieular  nature  or  stage  of  development  or  with 
existing  complications. 

Such  a  cyst  in  its  simplest  form  is  inclosed  in  a  sac  of  firm  smooth  con- 
nective  tissiies  and  is  freely  movable  in  the  siirroiinding  fascia.  In  this 
state  it  may  be  dissected  out  with  its  sac  intact,  through  a  skin  incision. 

A  cyst  of  long  standing  will  often  be  foiind  to  be  adherent  to  its  surround- 
ings  and  inmiovable  in  its  bed  in  consequence  of  past  traumatisms  or  infec- 
tions  which  have  caiised  exudations  to  form  about  it.  Under  such  circum- 
stances  as  these  the  operation  for  its  removal  must  be  of  a  different  nature. 

In  the  čase  of  a  cy8t  on  the  face  which  is  inflamod  or  infected,  it  will  be 
proper  to  endeavor  to  allay  the  inflanmiation  by  a  continuous  wet  dressing.  If 
this  attempt  be  successful,  a  clean  dissection  and  enucleation  of  the  intact 
sac  may  be  made  later,  as  described  below.  If  unsuccessful,  and  the  suppura- 
tion  of  the  cyst  becomes  apparent,  then  a  free  surgieal  incision  is  made, 
the  sac's  contents  are  evacuated,  the  cavity  packed  loosely  with  sterile  gauze 
and  the  wet  dressing  continued  for  a  day  or  two  until  a  healthy  granulating 
process  begins.  If  the  sac  be  a  small  one  it  may  be  scraped  away  at  the  time 
of  the  operation  with  a  Volkmann  spoon  if  its  smooth  white  surface  or  parts 
of  it  be  seen  or  retraction  of  the  wound  edges.  13ut  if  suppuration  have  ex- 
isted  some  time,  it  is  possible  that  the  secreting  function  of  the  sac  will  have 
been  de8troyed  and  that,  when  the  granulations  have  filled  the  cavity,  there 
will  be  no  recurrence  of  the  cyst  formation. 

Operation  for  Excision  of  Uncomplicated  Ctsts 

The  skin  incision  is  made  along  the  greatest  diameter  of  the  cyst  or,  if  its 
outline  be  circular,  the  knife  should  follow  the  direction  of  skin  cleavage,  the 
80-called  normal  line  of  incision,  as  described  by  Kocher  (see  Fig.  6)  in 
order  that  the  subsequent  scar  may  be  as  inconspicuous  as  possible.  To  this 
same  end  it  is  well  among  selected  cases  of  operations  upon  the  face  in  general 
to  make  the  skin  incision  with  the  flat  sides  of  the  knifo  held  at  an  acute 
angle  with  the  skin  surface.  When  the  edges  of  a  wound  made  in  this  manner 
are  brou^t  together  again  and  sutured  it  will  be  found  that  the  pressure  of 
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the  dressing  aids  in  makiiig  an  especially  iieat  approximation  aud  a  8ubsequent 
scar  which  is  almost  invisible.  If,  however,  Michel  clamps  (Fig.  8)  are  to 
be  used  in  plače  of  sutures,  it  will  be  better  to  make  the  skin  incision  in  the 
usual  fashion  at  right  angles  to  its  surface. 

The  scalpel  is  used  cautiouslj  while  cutting  down  upon  the  sac  in  order  to 
avoid  opening  it  unawares.  A  bloodless  field  is  maintained  by  wiping  with 
gauze  and  by  the  hemostatic  forceps.  Good  retraction  of  the  skin  edges  is 
essential.  If  assistance  be  scant  the  operator  will  find  useful  a  self-holding 
retractor  such  as  that  devised  by  me  and  deseribed  on  page  529.  During  the 
dissection  the  finger  tip  is  frequently  used  to  give  a  clew  by  the  sense  of  toudi 
to  the  location  and  proximity  of  the  tumor.  Enucleation  should  not  be  begun 
until  the  sac  is  actually  exposed  to  view.  It  is  a  common  fault  of  unskillful 
operators  to  begin  to  remove  the  sac  before  the  last  layers  of  surrounding  con- 
nective  tissue  have  been  penetrated. 

When  the  incision  seems  to  be  close  to  the  sac  it  is  well  to  lay  aside  the 
knife  and  to  use  in  its  plače  a  pair  of  medium-sized  blunt-pointed  cun^ed 
scissors.  As  the  meshes  of  the  fascia  enveloping  the  cy8t  are  picked  up  by 
the  thumb  forceps  with  one  hand,  these  scissors,  held  in  the  other  with  their 
blades  nearly  parallel  to  the  surface  of  the  sac,  open  a  way  toward  its  smooth 
surface,  either  by  cautious  cutting  or  by  blunt  dissection  (tearing)  while 
closed,  or  by  being  pushed  into  the  tissues  near  the  sac  and  then  forced  open, 
thus  tearing  apart  the  trabecute  of  fasciae  and  opening  the  way  toward  com- 
plete  exposure  of  the  cyst. 

When  the  presenting  aspect  of  the  cyst  has  thus  been  bared,  it  is  grasped 
with  a  forceps  and  carefully  shelled  out  of  its  bed  by  a  continuation  of  the 
above-described  blunt  dissection.  Actual  cutting  is  needed  only  for  those  at- 
tachments  of  the  tumor  which  refuse  to  be  separated  by  the  blunt  instrument, 
or  else  they  are  pushed  aside  and  left  behind  intact.  Each  band  which  is 
cut  must  be  first  examined  and,  if  found  to  contain  a  blood-vessel,  must  be 
caught  in  a  hemostatic  forceps  and  must  be  cut  between  them  and  the  tumor, 
and  later  ligated  if  need  be. 

If  the  cyst  should  be  inadvertantly  opened,  a  part  of  its  contents  may  be 

.  received  on  a  gauze  pad  and  removed  without  contaminating  the  wound.   When 

enough  of  the  cvst  contents  are  removed  to  make  flaccid  the  sac,  the  opening 

niay  then  be  closed  in  the  bite  of  a  pair  of  hemostatic  forceps  which  are  used 

as  a  liandle  to  the  cvst  during  the  remainder  of  the  operation  for  its  enucleation. 

Occasionallv  a  thick-walled  non-adherent  cvst,  if  accidentally  opened,  may 
be  shelled  out  from  its  bed  by  catching  it  firmly  with  forceps  as  just  above 
deseribed  and  twi8ting  and  pulling  it  out  from  its  bed  without  any  cutting. 

Any  vessels  which  bleed  after  the  removal  of  the  artery  forceps  are  again 
grasped  and  ligated  with  catgut.  The  cavity  remaining  in  the  tissues  is  ob- 
literated  by  means  of  the  pressure  of  the  dressing  and  bandage.     If  it  be  de- 
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termined  that  such  pressure  will  not  siiffice  to  close  tlie  cavitj^  ita  sides  should 

be  broiight  together  by  one  or  more  catgut  sutures  applied  with  a  ciirved  neodle, 

The  skin  ineision  is  closed  with  fine  sntiires  of  silk  or  horsehair,  or  by  skin 

ciamps   (see   Fig.   8),   or  by  narrow   stripa   of  adliesive  plaaten      If  siitiires 

4ife  used  upun  wounda  of  the  faco  thev  shimld  Im?  removed  earlv — by  tbe  tbird 

^f  even  the  ^econd  dav — so  that  hair  piinctiire  woiind8  wi]l  heal  and  cpiieklv 

^''sappear.     A  snbontieiilar  continuous  sutiire  of  silk   (sec  Fig.   3)    is  espe- 

p^allv  adapted  to  woiinds  o£  the  face  because  when  well  applied  they  leave  biit 

^^eonapicuoiis  scars. 

On  accoimt  of  probable  oozing  from  the  wound  diiring  the  first  day  after 

<*P^iTation  tbe  dressing  shoiild  be  a  generoiis  one  of  sterile  gauze  and  bandagc« 

(^^t;er  tbis,  imless  necded  for  obliteration  of  tbe  wound  cavitj^  tbe  bandage 

«ti^j  be  dispenscd  with  and  the  wound  maj  be  protected  nntil  bealed  with  a 

ali  ,dry  dressing  held  in  plače  by  adhesive  stripa  or  collodion. 


^EBATIONS    FOR    CvSTS    WuiCII    Ake    AdHERENT    TD    ThEIK    SuBEOUNDINGS 

Many  derinold  and  schaeeona  cvsts  become  adberent  to  tbe  fascia  and  to 
^lle  overlving  skin  which  beeoines  thinncd,  sbiny  and  often  reddenedj  and 
l^i*e8€rits  the  svniptom  of  snperficial  fluctuation.  If  in  tbe  hairy  scalp  tbe 
*^air  o\'er  the  cyst  may  disappear. 

In  thcse  ca^^es  the  incision  sbould  take  the  form  of  an  ellipse  which  con- 
^ains  the  thinned  area  of  the  skin,  Tbis  arca  is  left  adbering  to  the  cyst  and 
18  exeis(*d  with  it  so  aa  to  avoid  pvineture  of  the  sac.     (See  Fig,  14,) 

If  adhesions  are  preseiit  aH  aboiit  the  Bac  it  will  of  eoiirse  be  impossible  to 
shell  out  the  tumor  alone  withoiit  bringing  away  some  surronnding  fascia.  In 
these  oases  the  aini  of  the  operator  is  to  en  t  aa  eloselj  to  tlie  sac  as  possible. 
The  l^eat  disseeting  instnimeiits  under  these  circumstances  wiil  be  blunt- 
pointed  sciasors  ciin^ed  on  tbe  flat  and  moiiae-toothed  forceps.  The  aim 
bere  will  l>e»  as  in  ali  diasection,  to  maintain  a  bloodlesa  field  and  good  re- 
traction  and  not  tn  cnt  aiivtbing  imseen.  If  the  sac  ho  inudvertentlv  puiic- 
tiircd  and  its  contents  escape  into  the  wound  tbey  sliould  be  earefiillv  piekcd 
or  wiped  out.  If  they  are  punilent  and  escape  into  the  wound  it  slionld 
be  wasbed  ont  with  saline  soUition  and  drainage  maintained  for  a  dav  or 
two. 

Cvats  at  the  outer  angle  of  the  orbit  reqiiire  exciflion  nnder  circumataneea 
sinijlar  to  tlioae  in  other  sitiiations  exeept  for  the  especial  net^e^aitv  of  checking 
bleeding  dnririg  and  after  operation  on  aecount  of  the  liahility  to  ecchymosi8 
in  the  loose  faacia  abotit  the  eye.  Tbe  incision  is  made  if  possible  in  the  line 
of  the  oyebrtnv  after  shaving.  It  ii4  extcnded  but  Httle  if  any  bevond  the 
nntor  end  of  the  hrow,  so  that  it  may  be  afterward  concealed  hy  the  bair. 
Str(>ng  r(.*traction  niay  be  necce8ary  to  expose  the  cjat  throiigli  the  skin 
wound. 
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MAI^QNANT    GROWTHS   OF    THE    FACE    AKD   SCAiP 

It  is  the  duU'  of  the  siirgfoii  tt>  reinove  aH  traces  of  anj  maligDant  growth 
no  mattor  wliere  it  is  situated.  Skin  specialists  whose  attention  is  confined 
more  or  less  to  smaller  and  more  suporticial  epitheliomata,  are  aceiistoined  to 
uae  caustics  while  the  practice  amoiig  surgeons  is  to  depend  upon  the  kuife 
in  eradicating  Dialignaiit  ^tnvtli«  of  ali  kinda. 

Epitbelicjuia  as  encoiintercd  about  the  face  and  sealp  ii8ually  originala  1:1 
the  skin  or  nnicoiis  membrane  while  saiToma  is  more  commonlv  fouod  to  kre 
started  in  the  npper  or  lo\ver  jaw  or  orbital  striietnres  and  to  be  obviou^v 
bejond  tbe  reacL  of  escljarotic*s.     (Seo  Exeision  of  Upper  and  Lower  Jaws.) 

Epitheltoma  of  the  Face 

Tbe  cutting  operations  for  cpitbelionia  of  tbe  face  involve  exci8ion  of  tte 
neoplasm  tojt^etbcr  with  a  gcneroim  anionnt  of  siirronnding  nomial  tissue  uiid 
ali  aiFceted  Ivniph  nodes,  The  knife  offers  the  snrest  means  of  cure  available 
at  prosent.  Ei>rtnnately  epithelial  eaucer  upon  the  face  is  usiiallj  B\m  of 
growth  and  Ijniphatie  iiivolveiuent  doea  not  occur  until  tbe  disease  is  well 
advanced.  For  this  reason  pennanent  cure  after  prompt  and  tiiorough  eicision 
of  sueb  growth9  i 3  to  be  boped  for. 

Operation.^A  small  opitbelioma  of  tbe  face  wbicb  as  yet  appears  aa  i 
8lightly  pigmented  patcb  or  papule  or  which  has  biit  reccntlv  and  snperficiallj 
nlcerated  and  has  Ifft  tbe  skin  freelv  niovable  npon  tbe  tissncs  beneatb,  maj  b« 
excised  tbrongh  an  elliptic  i  ne  i  slon  large  enough  to  i  ne  hi  de  a  gencrous  margio 
of  surrounding  bealthj  skin  and  8id>cutane<in8  fai^cia.  In  other  rcgpects  tli« 
operation  ia  šiniihir  to  that  for  excision  of  a  mole.  (Sce  Moles  of  the  Face,) 
Tbe  spec*imen  removed  should  be  exatnined  microscopicallv  in  ordcr  to  verify 
the  diagnosia  and  to  ascertain  if  anj  cpithelioniatons  tissue  extends  as  far  as 
the  line  of  incision  in  anv  direction.  If  it  sbonld  do  so,  a  more  extensive  opera- 
tion sboiild  fulbnv  without  dclav, 

An  epitbelioma  of  larger  extent  or  vvhich  m  eomplicated  by  the  cxistenoe  of 
diseased  Hirnpbatics  will  require  excision  of  so  mnch  tissne  in  order  to  give 
hope  of  thorough  eradieation  of  tbe  disease  tlifit  a  plastic  operation  to  remedv 
tbe  rcniaining  defeet  will  be  neeeasitated*  Plastic  surgerv  of  tbe  face  is 
described  cls(*wbere  in  this  work.  As  an  inamediate  secpiel  to  the  e^eision  of 
exten8ive  carcinonia  of  the  face,  as  of  other  parts  of  the  bodv,  fnlgiiration  by 
isparks  froni  an  Oiidin  resonator  or  Tesla  coil  has  becu  proven  to  be  a  valuable 
adjimct  in  niaking  tbe  cure  completo  and  thus  prcventing  recnrrencc.  (See 
Fulguration,)  d 

If  pennissioii  for  a  radieal  operation  l>e  refnaed,  the  mirgeon  has  beside 
excision  a  ninnber  of  niethods  from  whicb  to  ehimse  for  the  destruction  of 
miperficial  epitbelionui  of  tbe  face,     Eacb  nietbod  has  boeu  sueeeseful;  eacli 
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hm  aometimea  becn  followed  hy  rccurrence.  In  the  abseiice  of  reliable  sta- 
tistics  of  the  enti  results  of  tUeae  prtK^edurea  one  most  be  ^licled  in  his  course 
V  the  type,  locatioDj  severi  tj  of  tbe  lesi  on,  presence  or  absence  of  glandular 
iJivoivenient  and  the  means  of  treatment  available  in  anj  given  casc.  Tbese 
^nethods  incliide  the  iise  of  the  followinjj  agents: 

(1)  Carbon  dioxid  8now  (q.  v.) 

(2)  Radium   (sce  article  in  another  part  of  tbis  work) 

(3)  X-ray  (see  article  in  another  part  of  tbis  work) 

(4)  Fnlgiiration   (q.  v.) 

(5)  Caustics 

Matigi^^ant  GEowTns  of  the  Soalp 

The  diagnosis  of  malignant  grovvtha  of  the  scalp  shoiild  be  confirmed  by 
microseopic  exaniiimtion  of  a  seetion  or  sectiotis  of  the  j[:prf^wtb  rouioved  for 
that  purpose  witb  knife  or  cnrct  by  a  CMiinpetent  pathologiat.  The  specific 
test  of  the  patient*s  blood  for  sjpbilia  will  not  infrequcntly  8how  that  which  had 
been  taken  for  an  epithelioma  to  be  a  ginnma  or  svphiliti€  nlcer, 

Once  tbe  malignant  character  of  the  growth  has  been  ascertained  the 
opcration  for  ita  exci8ion  shoiild  be  performed  in  a  radical  manner  and  prefer- 
ably  under  a  genera!  aneathetic. 

A  malignant  groivth  of  the  acalp  with  extensive  involveincot  of  the  eknll 
is  not  a  proper  čase  for  exci8ion.  In  siich  eases  the  surgcon  should  bear  in 
mind  the  possibilitv  of  a  cure  by  Coley'8  iluid,  radium,  or  the  X-ray, 

Operation.— Tbe  bead  is  sbaved  and  sterilized  over  an  area  large  enoiigh 
to  insure  acceasibilitv  to  eonsiderublv  more  than  the  field  of  opcration  as 
well  as  cleanliness  diiring  the  operation  and  repair  proccss.  Tbe  incision  is 
carried  aroiind  outside  the  cireninference  of  tlie  growth  and  at  Icast  balf  an 
inch  bevond  any  snspicions  appcaranee  of  the  skin.  It  extends  to  but  not 
through  the  periostenm  nnless  tbis  be  involved  in  the  ncoplasm.  The  scalp  is 
then  dissected  np  and  away  frnm  the  skiill  \vbile  a  bloodlcss  ficld  is  main- 
tained  by  tbe  use  of  tbe  ordinavT  bemijstatie  fon-eps,  or,  wben  these  faib 
snch  speeial  scalp  forecps  as  tbose  sbou^  in  Figure  14.  It  will  rarely  be 
necesaary  to  Icave  them  in  plaee  for  12  to  24  hoiirs.  Ligation  of  tho  vertex 
(see  Fig,  4)  is  a  praetical  means  of  coTitrolling  bcniorrhage  diiring  operations 
in  that  l€H?ality.  Oozing  froin  exposed  iKinc  or  perio.stenm  usnallv  ceasea 
under  tho  pressure  of  tho  gauze  dressing  bel  d  in  plaee  by  the  bandage. 

During  the  disse<:*tion  the  growtb  in  liandled  as  littlc  as  possiblo  to  avoid 
ita  disseinination  but  traction  upoii  it  is  made  with  a  liook  or  volsellum.  If 
the  pcrioftteum  or  skull  is  involved  by  the  malignant  growth  over  a  small 
area  or  if  merclv  adherent  to  it  tbe  outc^r  table  should  be  ebiselcd  oflF  or  a 
trephining  operation  be  performed,  (See  article  on  Surgerv  of  the  Skull.) 
After  tbe  excision  is  eoin plete  and  bl(*eding  ia  ehee.ked,  fulguration  applied 
to  the  raw  siirfaee  wil!  lessen  tho  probabilitv  of  recurrenee  of  the  disease. 
The  wound  is  closcd  as  nnich  as  possilde  by  undenuining  tho  odges* 
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It  iiiay  be  necessarj  in  extensive  woun(i8  to  do  this  for  the  distance  of  an 
inch  and  a  half  or  more  out  into  the  tissues  around  the  whole  circumfereDoe 
of  the  wound  area.  The  scalpel  is  used  to  cut  in  the  plane  of  the  loose  fascia 
between  the  periosteum  and  the  aponeurosis  of  the  occipitofrontalis  muacle 
so  as  to  permit  sliding  of  the  wound  edges  toward  each  other.  Deep  8ilkwontt- 
gut  sutures  are  used  with  čare  not  to  cause  too  much  traction  upon  them.  They 
niay  sometimcs  be  reinforeed  by  long  adhesive  straps.  Skin  grafting  is  available 
in  those  cases  where  the  gap  cannot  be  elosed  by  suture.  The  grafts  may 
be  laid  on  the  fresh  raw  surface  if  fulguration  has  not  been  employed.  If  it 
has,  the  skin  grafting  is  not  applicable  until  healthy  granulations  have  oot- 
ered  the  wound  area. 

INOPEBABLE   MAUGNANT    OBOWTHS   OF   FAOE   AND    SOAIiP 

The  therapcusis  of  malignant  growths  of  the  face  and  scalp  does  not  end 
with  operative  procedures.  Advanced  inoperable  cases  will  tax  the  surgeon 
to  alleviate  the  niisery  of  their  victims  and  those  persons  coming  into  contact 
with  them. 

The  symptoms  to  be  dealt  with  in  these  cases  are  pain,  offensive  discharge, 
cachexia,  and  disfigurement. 

Pain. — Sooner  or  later  in  most  cases  the  habitual  use  of  morphin  with  ali 
its  disadvantages  must  be  resorted  to.  The  question  of  the  proper  moment 
to  begin  with  the  drug  is  a  serious  one  for  after  it  is  past  the  patient  is  in- 
evitably  swept  into  a  drug  addiction  from  which  he  will  be  freed  by  death 
only.  The  undesirable  psychic  and  physical  effects  following  the  habitual  use 
of  morphin  may  be  postponed  in  many  cases  by  the  use  of  codein.  This  should 
be  used  to  relieve  pain  as  long  as  it  continues  to  be  effective.  Starting  with 
doses  of  half  a  grain  (.03  gm.)  of  codein  by  mouth  or  with  the  same  amount 
of  codein  sulphate  given  hypodermically  from  once  to  4  or  5  times  a  day, 
the  dose  is  increased  up  to  2  or  3  grains  (.12  gm.  to  .24  gm.)  everv  3 
or  4  hours.  Bevond  this  amount  of  codein  it  is  useless  to  go  and  when  this 
drug  becomes  ineffective  in  relieving  pain  morphin  (Vi  gr.)  guarded  with 
atropin  (gr.  1/150)  preferably  by  hypodermic  svringe,  must  be  given.  The 
constipating  effect  of  these  drugs  must  be  combatted  by  the  use  of  laxa- 
tives. 

LocAL  Anodvnes. — If  the  malignant  growth  which  causes  pain  be  ulcerated 
and  tlic  procedure  be  practicable,  relief  for  many  hours  may  be  possiblv  at- 
tained  bv  the  injection  into  it  with  a  hypodermic  syringe  of  a  solution  of 
quinin  and  urea  hydrochlorid.  (See  article  on  Local  Anesthesia,  el8ewheTe 
in  tbis  work.)  A  local  anesthetic  effect  upon  painful  ulcerating  siirfaees  may 
oftcn  l)c  obtaiiicd  bv  tlic  application  in  powder  form  of  orthoform  (meta-amido- 
para-()xyl)enz()ato)  \vliich  in  addition  to  its  propertv  of  causing  local  anesthesia 
upon  ulccrjitod  siirfacos,  is  also  antiseptic.  Anesthesin  (ethvl  aminobenzoate^i 
is  also  a  drug  with  local  anesthetic  properties  and  may  be  sprinkled  upon  pain- 
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^lal  uleerated  surfaoe«.     It  mav  Im3  coiribiiiod  with  boric  acid  povvdcr  iu  e(|nal 
I>arts  since  its  aiitiseptic  tjiialities  are  feeble  or  laeking. 

Offensive  Discharges* — 0£  first  importance  in  combatting  the  offeiisive  dis- 
^iliarge  of  aii  advanced  oialignant  ulccr  are  frequeiit  cleansing  and  change  of 
clressings.  Peryxid  of  livdrogen  is  an  eifective  deodorizer.  After  irrigation 
^^'ith  it,  a  dressing  wet  with  Ijaol  in  dihite  solution  (1:400  to  1:200)  inay 
\ye  iispd.  Plienid  (1:  ](Hi)  ar  creolin  (]  :  400 )  in  \vater  mav  be  used  i  h  pn- 
j)aring  deodorant  wet  dressinga.  Oakiiin  is  used  sanietimes  as  a  deodorant 
ciressiug* 

Cacliexia.— It  ia  the  duty  of  the  surgical  attendant  to  give  imrelaxed  at- 
ti?ntion  to  everv  avmptcnn  presen ted  by  bis  ease  of  advanced  iiiopcrable  caiicer, 
The  fight  againat  loss  of  strength  and  flesh  will  recpiire  the  nse  of  noorisbingj 
concentratedj  easilj  digeated  food,  rest  and  every  possihle  attention  to  tbe 
phvsical  and  mental  retpiirenients  of  tbe  suiTerer. 

Bisfigurement, — Wbat  cannot  be  cured  may  perbapa  be  hidden.  The  ex- 
p>sed  situation  of  malignant  gro^lbs  of  the  faee  and  scalp  makes  it  proper  tbat 
especial  meana  he  deviscd  to  bide  thpin.  To  this  end  dressinga  sboiild  be  as 
small  as  due  čare  pemiits,  Black  silk  or  rnusliu  bandagea  and  even  blaek 
adbesive  stripe  ha  ve  a  neat  appearance  and  should  be  used  if  they  pleaso  the 
patient.  The  arrangement  of  a  woman'a  hair  or  clothing  maj  for  a  tirne  help 
to  bide  an  nnaightly  dressing- 


DISEASES  ANB  INJURIES  OF  THE  BONES  OF  THE  FACE 

INJTJEIES  TO   THE   BONES   OF   THE  FACE 

Fbaotuee  of  the  Upper  Jaw 


I  Fracture  of  tbe  upper  jaw  is  produced  by  direct  violence  and  is  usually 

confined  to  its  processea  occurring  in  company  with  injuries  to  otber  boncs. 
Tbe  alveolar  procesa  may  be  broken  wholIy  or  partlv  off;  the  nialar  tone  may 
be  dri  ven  in  to  the  antnun ;  the  jaw  raay  he  broken  apart  f  roin  its  fcllow  of 
the  opprmite  si  de  ah>ng  the  median  line  or  a  fisaure  mav  be  fonnd  to  extend 
from  a  point  in  the  upper  jaw  tip  into  the  skull.  Divisioii  and  fiuiil  oblitora- 
tioD  of  the  tear  duet  niay  result  from  fraeture  of  this  bone,  Wben  tbe  frac- 
ture  18  eompound  with  the  woiind  opening  into  tho  mouth,  salivation  and  an 
offensive  discharge  are  to  be  expected  from  the  necrotic  area  abont  the  hreak 
and  fretjuent  eareful  cleansinga  are  necossarj,  15ut  the  ultimate  reaults  after 
fraeture  of  the  upper  jaw  are  uaually  good.  Repair  is  uBually  complete  in 
about  5  weck8.     Tbere  is  but  little  calhis  formation. 

It  is  sometimes  difficnlt  to  overcome  the  tendenGy  to  displacementa  of  the 
fragments  during  the  healing  proeeaa  and,  where  it  is  evident  tliat  deforniity 
will  result,  the  »urgeon  must  l>e  preparcd  to  perform  an  open  operation  for 
the  replaccment  of  depreased  portious  of  the  bone  and  to  exerciBe  his  ingenuity 
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to  provide  some  means  to  overeome  tlie  displacements.  Sma]l  fragmenti;  of 
bone  are  oot  to  bc  reraoved  imless  tliev  bccome  necrotic.  Imraobilization  of 
the  upper  jaw  by  an  interdental  splint  is  appHcable  in  certain  cases^  especiillv 
wlien  the  alvcolar  proeess  is  involv£?d.  A  competent  dentist  should  be  callei 
tipoii  to  aiipply  this. 

In  fractures  of  the  upper  jaw  aceompanied  by  depression  of  the  tbin 
onter  platc  whieh  inav  be  driven  into  the  antnim,  the  follDwing  method  of 
opero  t  i  on  m  a  v  be  fo]lowed: 

Operation.^LOTUROP'8  METHOD. — The  patient  is  anestbetized  and  plaeed 
in  the  semirecnmbent  or  sitting  postu re.  Gwathniej8  method  of  reetal  oii- 
ether  anesthesia  ib  woll  udapted  to  iise  in  this  operation.  The  c-heek  is  retracted 
from  the  teeth  and  an  incision  ia  iiiade  in  the  miicoiis  membrane  for  an  iidi 
along  the  upper  border  of  the  alveolar  procesa.  Tlie  soft  parts  (of  the  cheek) 
are  scparated  froiii  the  bone  with  a  periosteal  elevator.  This  incision  is  made 
from  the  canino  ridge  hai'kward.  A  finger  passed  into  this  incision  may  feel 
the  line  of  fractnrc  and,  if  so,  a  direotor  or  stoiit  probe  ia  passed  along  it  as 
a  giiide  through  the  fissnre  into  the  antrnm  and  nsed  to  elevate  the  fragment 
to  its  norm  al  leveh  If  no  fissure  is  felt,  the  director  is  forciblv  pnsbed  throiigh 
the  thin  wall  into  the  antnim  jnst  above  the  seeond  bieiispid  tooth  and  is  Ihen 
nsed  to  elerate  the  depressed  portion  of  the  antral  walh  It  may  be  necessarj 
to  lise  stouter  and  enarstn-  instrnmeiits  tJian  the  director,  in  \vhich  čase  a  Ko.  24 
or  No.  22  French  male  urethra!  soiind  mav  be  pnshed  through  the  wall  of  the 
antnini  upon  the  director  which  has  been  left  in  plače  as  a  guide- 

As  after-treatment  one  or  mora  wiek8  of  gaiize  are  inserted  as  draiiis  to 
the  deepest  part  of  the  wound  in  the  soft  parts  and  removed  in  24  or  48  boura* 
The  niouth  is  kept  clean  by  the  nse  of  a  niild  antiseptic  monthwa8h*  For  this 
purpoge  notbing  is  better  than  a  light  beer-eoiored  dihition  of  tinctnre  of  iodin 
in  water.  If  there  is  mueb  svvelling  of  the  face  a  wet  dressing  is  applied,  (See 
Wet  Dressinga.) 

The  patient  niuat  not  be  aIlowed  to  lie  upon  or  tonch  the  affected  side  of 
the  faee  or  hc  may  cause  recurrence  of  the  displacement  of  the  fragment. 


I 


Fracture  of  Malak  Bone 


4 


Treatment  of  fracture  of  the  malar  bone  with  lines  extendin«]j  into  the 
upper  jaw  and  notieeable  depression  calls  for  a  mod  i  lica  t  ion  of  the  above- 
descrihcd  method  of  Lothrop.  The  first  steps  of  the  two  operations  are  identi* 
cah  In  order  to  elevate  and  replace  the  deprcssed  fragment  of  the  malar  bone 
a  No.  21  to  No.  24  Freneh  male  nrethral  soiind  is  passed  into  the  antrnm  tti  it* 
apex  which  is  adjaccnt  to  the  malar  bone,  with  the  convexity  of  the  curve  of 
the  instrument  dirpcted  inward  and  baekward.  The  patient^s  bead  is  held 
firmly  by  an  assistaut  whilG  the  operator  grasps  the  sound  with  hoth  hands  in 
the  following  manner:  His  left  hand,  with  the  palm  nppermost,  resta  upon  the 
patient's  face,  acting  as  a  fulcrura  as  it  holds  the  instniment  near  its  curre, 
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whilo  his  right  hand  takes  the  handle  end.  Strong  but  well-controlled  pres- 
8ure  upward  and  outward  can  thus  be  exerted  upon  the  fragment.  It  is  thus 
pushed  back  into  its  normal  position  whieh  may  bo  recognized  by  the  palpating 
finger  extemally.  Any  detached  fragmenta  of  bone  about  the  opening  into  the 
antrum  are  sought  for  with  a  forceps  introduced  on  the  finger  as  a  guide  and 
are  removed. 

Sterile  gauze  wicks  are  introduced  into  the  wound  in  the  eheek  as  drains 
and  are  left  protruding  a  little  into  the  mouth.  A  light  wet  dressing  is  applied 
to  the  left  side  of  the  faee.  The  diet  is  restrieted  to  liquids  for  a  week  and 
the  after-treatment  eonducted  as  described  above. 


Fractuee  of  the  Ztgoma 

A  fracture  of  the  zygoma  is  usuany  accompanied  by  deformity  of  the  face 
on  account  of  the  depression  of  one  or  more  bony  fragments  as  the  reeult  of 
direct  violence.  The  surgieal  treatment  aims  to 
correct  such  deformity. 

An  incision  with  its  center  directly  over  the 
depressed  fragment  is  made  under  general  anes- 
thesia,  in  the  direction  of  a  natural  wrinkle  of 
that  portion  of  the  face.  This  incision  is  con- 
tinued  down  to  the  bone  while  ample  retraction 
is  made  and  a  small  curved  periosteal  elevator  or 
bhmt  hook  is  slipped  imder  it.  Traction  and 
manipiilation  are  used  to  replace  the  fragment 
which  will  usually  remain  in  good  position.  If, 
however,  the  displacement  shows  a  tendency  to 
recur  it  may  be  necessary  to  suture  the  fragment 
to  the  sound  portion  of  the  bone.  The  wound  is 
closed  with  Michel  clamps  (q.  v.)  or  with  sutures 
of  silk  or  horsehair  and  the  dressing  applied  so 
as  to  prevent  direct  pressure  upon  the  wound  by 
fashioning  the  gauze  pads  into  the  shape  of  a  large 
com-plaster.     The  patient  is  instructed  to  avoid 

lying  upon  or  touching  the  dressing  during  the  time  in  which  the  fracture  is 
uniting  which  will  be  for  about  2  weeks  in  uncoraplicated  cases. 


Fio.  16. — Xtlonite  Splint  for 
Injuries  of  Loweb  Jaw. 


Fractube  op  Loweb  Jaw 

Fracture  of  the  lower  ]aw  occurs  most  frequently  somewhere  in  the  body 
of  the  bone  and  is  usually  accompanied  bv  displacement  of  the  fragments.  In 
a  small  number  of  cases  the  fra^rments  are  foimd  to  be  in  ^ood  position  and 
may  remain  in  plače  under  a  simple,  firm  and  frequently  adjiisted  four-tailed 
bandagc  of  stout  muslin  with  its  center  over  the  point  of  the  cliin,  or  a  xy1onite 
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splint  (aee  Fig.  16).  Usuallj,  however,  there  is  a  displacenient  of  the  frag^ 
ments  accompanicd  bj  a  break  in  the  regular  alignmeot  of  the  teeth  wliicli 
persistentlv  recurs  if  a  proper  splint  is  not  applied.  In  fact,  the  praetical 
guide  to  Batisfactorv  reduction  of  the  deformity  is  a  proper  realignment  of 
the  biting  siirface  of  the  teeth. 

Fraeture  of  tbe  lower  jaw  scldom  reqiiires  suturing  of  the  fragmenta  ot 
plating.  The  fractnre  is  iisiiallj  infected  by  the  baeteria  of  tho  mouth  eitlier 
by  being  coinpoimd  with  the  wound  throiigh  the  iiiiicous  membrane  ot  else 
throiigh  the  tooth  sockets  which  in  so  many  persons  are  chronioallj  inf{K?tcd» 
i.  e.  are  the  site  of  a  more  or  hm  severe  Kigg's  diseaae,  The  time-honored 
mcthod  of  hulding  the  fragmente  together  by  meaus  of  a  si  Iver  wire  pa^st^l 
around  teeth  on  cithcr  side  of  the  fracture  after  reduction  of  the  deformitv 
may  be  resorted  to  in  favorable  cases  if  it  is  imposaible  to  obtain  the  senncea 
of  a  eompetent  dentist  wbo  \vill  prepare  a  sni  table  interdeutal  splint  as  men- 
tioncd  below.  If  wiring  of  the  teeth  is  attempted  it  should  be  of  those  not 
adjoining  tbe  site  of  fracture  as  tbej  are  pretty  sure  to  be  loosened  therebj 
and  the  proeedure  rendered  a  failure* 

The  reduction  of  tlic  dcformity  is  accomplished  by  niaiiipulation  of  the 
fragmcnts,  nnder  an  anesthetic  if  need  be.  Tbe  surgeon  grasps  tlie  fragmenti 
botb  inside  and  outside  the  moutb  \vitb  the  fingers  of  both  liands*  Once 
reduction  is  accomplished  the  fragnients  must  be  aplinted  so  as  to  inaintaio 
their  correct  position.  In  tbe  vast  raajoritv  of  casee  it  is  the  best  practiceto 
inmiobilize  tbe  fragmente,  even  wbere  tbere  seems  to  be  no  immediate  t^n- 
denev  to  their  displacement,  by  means  of  the  interdental  splint.  The  farther 
the  site  of  fracture  is  from  the  sympbyais,  the  more  tendency  there  will  be 
toward  displacement  of  the  fragmenta. 

Wben  iirst  seen,  and  until  the  dentist  bas  prepared  tlie  interdental  splintp 
a  teiuporary  four-tailed  bandage  or  xylonite  splint  (see  Fig,  16)  b  applied 
and  especial  dircctions  aro  given  to  the  patient  to  partake  of  a  liquid  diet  and 
to  kcep  the  montb  as  clean  aa  possible  by  means  of  niouth  wasbes  such  afi 
diluto  Dobeirs  solution  or  peroxid  of  hvdrogen.  A  soft  tootb-bnish  may  be 
used  to  clcanse  the  oiiter  aspect  of  the  teeth  and  gums. 

In  preparing  the  interdental  splint  the  dentist  takcs  an  imprcssion  of  the 
teetb  and  alveolar  processes  with  the  modeling  coniposition  sold  by  dental 
supply  hoiises  and  from  thia  impi-ession  as  a  mold  he  makes  a  plaster*of-Paris 
caat  of  them  with  the  deformitv,  if  anv,  reproduced  and  tbe  line  of  fracture 
sbowing  plainlv.  Ile  then  makes  a  siniilar  plaster  čast  of  the  upper  teeth  anJ 
gums.  The  čast  of  the  lower  jaw  is  next  cut  through  along  the  line  of  frac- 
ture and  the  plaster  teeth  of  both  fragmcnts  are  articulated  in  their  normalJ| 
position  with  those  of  the  reproduced  sound  npper  ]aw.  \Vhile  in  their  co^■ 
rected  position  tbe  cut  plaster  fragments  are  fastened  together  with  litiiiid 
plaster,  Tbus  tbe  fracture  bas  been  reproduced  and  then  corrected  in  tbe 
plaster  čast,  The  interdental  splint  of  vulcauite  is  then  made  from  theso, 
plaster  casts  of  the  upper  and  Iower  jaws  while  they  are  held  in  a  dentiiij 


I 


1 


DISEASE8    OF    THE    BOKER    OF    THE    FACE 


5r»7 


articulatoT*  The  splint  is  made  to  hold  tht!  iipjKT  and  I(v\ver  jaws  a  littlc 
saparated  and  a  liole  is  made  in  it  between  the  upper  und  luwer  teeth  througli 
whi«"h  a  nibber  feeding  tube  maj  be  passed  and  tbnmgb  \vliie!i  liquids  mav  be 
sueked  or  expelled.  If  teetli  ha  ve  beeu  lost  the  spaee  furiuerlj  oecupied 
hy  them  mav  be  used  to  give  aeeess  to  tbe  moutb  by  tbe  fuod  and  iiiouth 
i^ashes, 

The  splint  of  vnlcanite  in  favorable  eases  mav  be  fittod  over  the  lowcr  teeth 
onlv,  leaving  a  siaooth  siirface  abo%^e.  It  h  then  wired  Bwiirely  to  tbe  Iower 
teeth  in  several  places,  retaiiiing  the  fragmenta  in  position  aud  allowing  the 
patient  to  chew  iipon  it. 

Fracture  ot  Bamiis  of  Jaw, — r>eformity  from  this  cause  is  more  ditRcidt 
to  treat  than  that  following  fracture  of  the  bodv  of  the  bone.  The  interdental 
splint  is  inapplieable  bere.  Tbe  deformitj  is  iisiia]]y  caiisod  by  the  poaterior 
fragment  slipping  forward  and  tbe  anterior  fragment  falling  more  or  less 
do\viivvard.  To  reduee  it,  the  operator*s  thund)  in  the  mouth  pusbes  tbe  ranins 
backward  and  the  fingers  externally  lift  up  the  border  and  body  of  the  jaw. 
General  aneathesia  mav  l>e  roquired,  A  stout  leatber  or  xylonite  ehin-pieee 
(see  Fig.  16),  molded  while  wet  to  the  shape  of  tbe  jaw,  is  appbed  after 
reduction  and  beld  in  plače  with  straps  aomewhat  in  the  manner  of  a  fonr- 
tailed  bandage.  Tbe  puli  on  these  atraps  must  be  fretpientlv  regiilated  by  the 
surgeon  for  even  after  a  good  position  is  obtained  tbe  fragmenta  are  apt  to 
slip  out  of  plače.  If  the  position  can  be  maintained  for  10  day9  or  2  weeks 
the  reso  It  \vill  be  good. 

Conmunuted  Fracture  of  the  Jaw. — If  fractiired  in  more  than  one  plače 
there  \vill  be  mneli  dilfieulty  in  keeping  the  deformitv  rednced.  If  the  body 
of  the  iaw  be  fractnred  in  ž  placea  an  interdental  splint  uiay  yet  be  success- 
fuL  If  there  be  a  fractnre  of  tbe  body  and  f>f  the  ramusj  the  interdental  splint 
ahould  be  nsed  in  eomlnniition  with  the  externiil  ehi!i-pic?ce,     (Fig.  Hk  ) 

Fracture  of  Coroaoid  or  Articular  Process. — Such  a  fracture  is  treatod  by 
the  four-tailed  bandage  or  leatber  ehin-piece  and  straps,  vvbicb  sbonld  be  ad- 
justed  frequently  enougb  to  maintain  rest  of  the  fragmenta. 

General  Treatment,^ — When  the  fnnction  of  chewing  is  interfered  with  for 
anv  eonsiderabie  ieiigth  of  time,  the  mouth  beeomes  verv  foul.  Add  to  this 
tbe  fnct  that  fractureg  of  the  body  of  the  jaw  are  frequently  componnd  and 
it  will  be  seen  how  important  it  ia  for  the  surgeon  to  insist  upon  frequent 
and  careful  cleanaing  of  the  moutb.  Peroxid  of  hydrogcn  diluted  with  equa! 
parts  of  water  ahould  be  used  at  Icast  twice  a  dav  and  may  be  folhnved  by  a 
vory  dilnte  solntion  of  tincture  of  iodin  or  Seiler^s  solution.  Not  onlv  sbould 
the  mouth  be  rinsed  out  but  the  sulci  l>etween  guma  and  cbeeka  muat  be  brnshed 
or  šwabb<*d  and  the  interdental  splint  if  nsed  mnst  be  cleaiised  with  a  soft 
tootb-brnsh.  Liquid  nonrishment  ia  taken  tbrongh  a  tube  while  tbe  jaw  is 
immobilized.  If  neee8sary,  a  rubber  tube  may  be  passed  behind  the  poaterior 
molar  teeth  and  the  {(khI  introdnced  in  thia  \vay. 

NecTDšis  a!ong  the  line  of  fracture  is  not  nnconmion  and  a  resulting  ab- 
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Bcess  of  thc  jaw  Tinust  be  opened  iiud  draincd  according  to  general  principles 
of  surgerj.  Detached  fragmenta  of  bone  or  dequestra  should  be  removed  as 
soon  as  reeog-nizGd. 

The  general  hcalth  miist  bc  kept  in  view  and  the  patient*s  babits  regulated 

LUXATI0N   OF   THE  LoWER  JaW 

In  treating  disltK^ation  of  the  jaw  it  nnist  be  remenibered  that  efforts  at  re^ 
dnction  bv  shiiple  iipward  pressure  of  the  chin  cannot  succeed  because  ttia 
tends  to  uiove  the  eo!idyle  farther  from  its  articnlar  cavitv.  Until  it  reenters 
that  ravitv,  bioge  inotion  aiid.  eloaure  of  the  nioutb  cannot  take  plače. 

Treatment — \Vit.li  tlie  patient  pi^eferablv  in  the  sitting  postnre,  and  vvltb 
his  head  finnlv  Ik^M  by  an  assislant,  the  surgeon  stands  in  front  of  and  facing 
hini.  The  t>perator\s  thiinibs  shoiild  be  enveloped  in  one  or  two  thiekiies^ 
of  adbesive  plasiter  to  prevent  their  laceration  bv  the  bite  as  reduction  takes 
plačo  and  the  jaw  snaps  shnt.  The  thumbs  are  introduced  into  the  patieiit's 
nioutb,  palmar  siirfaees  down  and  pressing  npon  the  lower  niolars  whi!e  the 
tinger.s  grasp  tbe  border  of  the  lovver  jaw  outside  the  moiith,  Finn  pressiire 
should  be  made  downward  and  \vbile  this  is  going  on  posteriorlj,  the  sjrnphvsis 
is  elevated  80  as  to  tbro%v  down\vard  and  back\vard  tbe  eondvle  whieb  U  drawii 
into  its  socket  bv  tbe  puli  of  the  luasBeter  and  temporal  muscles.  Redaction 
nsuallv  oecurs  with  a  »nap  and  when  it  does  the  surgeon  ninst  quicklj  eztri- 
cate  bis  thumbs  to  prevent  their  being  bitten. 

Where  one  eondvle  onlv  is  disloeated  the  treatuient  is  the  same  except,  of 
conrse,  that  onlv  the  affcHrted  sidc  is  manipubited. 

While  dialoeations  of  long  atanding  are  sometiines  eapable  of  reduction  in 
the  ab<ive-de8cribed  niauner  thev  usuallv  reijuire  tbe  usc  of  an  anesthetic  in 
order  to  rebix  tbe  musetea  suffieientlv  to  make  n^duetion  possible.  For  this 
purpose  nitrous  oxid  gas  and  oxygen  i^^iH  generally  snffice  and  it  woiild  fleem 
that  patient  and  surgeon  were  entitled  to  its  aid  even  in  the  simpler  cases. 

SUBLUXATI0N    OF    THE    JaW 

Snbluxation  or  sudden  locking  of  the  jaw  wbile  the  teeth  are  sHghtlj  wp- 
arated  is  due  to  a  slipping  backward  of  the  interarticnlar  cartilages.  Tt« 
eondvles  are  thus  pushed  forward  agaiust  tbe  articular  euiinences.  The  et- 
forts  of  the  patient  often  sncceed  in  redueing  tbis  disloeation  \vhieh  is  likelv 
to  recur  babitually.  If  the  patient  bas  been  unsuccessful,  tbe  surgeon  can 
usuallv  rcduee  the  deformitv  by  prying  the  niouth  open  by  the  aid  of  a  bara 
wo4iden  or  bone  wcdge  iuserted  lK^tween  the  teeth,  \vbile  an  assistant  uianip^' 
lates  the  jaWj  presssng  do\\Tiward  and  backward  and  roc*king  the  jaw  from  side 
to  a  i  de. 

After  a  dislocated  lower  jaw  has  been  reduced  a  four-tailed  or  Bartons 
bandage  is  applied  for  a  week  or  10  davs  in  order  to  keep  the  joint  at  f^ 
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while  the  capsule  is  healing.  The  patient  should  be  instnicted  to  exercisc 
especial  čare  not  to  open  the  mouth  widely  for  at  least  3  weeks  after  reduction 
healing  may  be  completed  in  the  opening  in  the  capsule  through  which  the 
condyle  escaped. 

Irreducible  dislocation  of  the  jaw  is  treated  under  general  anesthesia  with 
the  assistance  of  McGraVs  hook,  a  stout  steel  instrument  with  a  handle  al- 
lowing  it  to  be  puUed  upon  strongly.  The  hook  is  passed  through  a  small 
incision  j  ust  below  the  zygoma  and  over  the  edge  of  the  sigmoid  fossa  of  the 
jaw.  When  properly  placed,  the  hook  is  pulled  downward  and  backward  with 
considerable  force,  while  an  assistant  steadies  the  symphy8is  and  presses  it  up- 
ward.  If  nece8saryy  the  hook  is  then  used  in  a  similar  manner  upon  the  op- 
posite  side. 

DI8EA8E8  OF  THE  BONES  OF  THE  FAOE 

Ankylosi8  of  the  Jaw 

The  method  of  treatment  will  depend  upon  the  nature  of  the  ankylosi8 
which  may  be  either  fibrous  or  bony  and  due  to  conditions  either  within  or 
outside  of  the  joint.  An  X-ray  picture  of  the  parts  which  raay  throvv  Hght 
upon  the  condition  should  be  obtained  in  every  instance  before  operation. 
Fibrous  or  bony  ankylosis  existing  within  the  joint  is  amenable  usually  to 
relief  by  excision  of  the  condyle. 

Operation. — Gwathmey's  method  of  rectal  oil-ether  anesthesia  is  indicated 
when  practicable,  as  in  other  operations  about  the  face.  Especial  attention 
must  be  given  to  the  patient's  breathing  while  under  the  anesthetic.  If  the 
tongue  is  inaccessible  by  reason  of  the  fixed  closure  of  the  ]aw,  the  surgeon 
must  be  prepared  to  perform  tracheotomy  should  the  prolapsed  tongue  or 
vomitus  seriously  embarrass  respiration.  If  there  is  a  small  space  between 
the  teeth  a  stout  silk  ligature  should  be  passed  through  the  tongue  before 
operation  so  that  it  may  be  drawn  fonvard  if  nece8sary. 

The  facial  nerve  which  emerges  upon  the  face  at  the  level  of  the  lobe  of 
the  ear,  the  intemal  maxillary  artery  and  the  parotid  gland  must  be  avoided 
during  the  operation. 

Roe  and  others  use  an  incision  extending  downward  from  a  point  a  little 
in  front  of  the  extemal  auditory  meatus,  and  Murphy  of  Chicago  advocates 
an  incision  extending  upward  into  the  hair  from  a  point  over  the  tubercle 
of  the  zygoma  and  VIj  i^ch  in  front  of  the  auricle.  Access  to  the  joint  is 
perhaps  boat  obtained  by  H.  LilienthaFs  method  whicli  is  essentially  as  fol- 
Iows: 

LILIENTHAL'S  METHOD   (See  Fig.   17). — A  horizontal  incision  is  made 

along  the  zygoma  from  a  point  ^A  inch  in  front  of  the  auricle.    This  is  joined 

to  a  1%  inch  vertical  incision  downward  from  its  posterior  end  dividing  the 

akin  only.     The  triangular  skin  flap  is  dissected  up  and  retracted  downward 

and  forward.     A  curved  needle  bearing  a  silk  suture  is  passed  under  the  pos- 

'torior  end  of  the  zygoma  and  out  again  immediatoly  above  it,  from  below 
i7A 
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upwarcl  aiid  backvvard.  The  ne^dle  shoiild  enter  at  the  anterior  aspeci  of 
the  tubercle  of  the  zjgoma*  A  fine  wire  8aw  is  dra\\Ti  throngh  the  path  made 
by  this  thread  and  anotlier  at  tlie  anterior  end  of  the  arch  of  the  zjgoma  m 
a  similar  manner  except  that  liere  the  needle  passes  iinder  the  zvgoma  Irm 
below  upward  and  forward.  Thus  the  excised  piece  of  the  zjgoma  makes  a 
wedge-shaped  fragment  with  its  narrow  aapect  below.     This  bone  fragment  is 

drawn  stronglj  for- 
ward,  bringing  witli 
it  the  attached  fibers 
of  the  masseter  mus- 
cle  and  other  soft 
par  t  a  including  a 
pM>rtion  of  the  pari> 
tid  gland.  The  re- 
traction  of  this  flap 
simoltanecuslj  witli 
that  of  the  posterior 
and  upper  wouiid 
e  d  g  e  s  will  afforJ 
good  aecess  to  the 
joint 

The  condyle  is 
freed  with  a  perios- 
teal  ele%^ator  and  ita 
neck  is  c  h  i  s  e  1  e  d 
through  with  espe 
cial  earc  to  avoid  in* 
jurv  to  the  extemal 
aiiditorv  canal  The 
condyle  is  remo?ed 
and  if  there  remams 
any  bony  surface  to 
whičh  the  neck  of 
the  iaw  Beems  ]ike!y 
to  become  united^  a  pedicied  flap  of  temporal  faseia  is  sutured  in  a  position 
which  will  interpose  it  so  as  to  prevent  this  from  taking  plače. 

The  zjgomatic  bone-flap  is  replaced  and  the  ptiU  of  the  masseter  viU 
retain  it  in  position,  or,  if  necesaarv,  it  may  be  retained  by  periosteal  or  bone 
autures.     The  akin  wound  is  eutured  in  the  iisual  manner. 

If  the  ankylosi8  was  on  one  side  onlj,  this  operation  will  have  unlocked 

the  jaw  and  have  allowed  free  motion.     If  the  opposite  side  be  similarlj  at' 

fected  it  will,  of  course,  reqiiire  operation  before  the  month  can  be  openei* 

The  possibllitj  of  bony  union  between  the  coronoid  proeess  of  the  jaW 

and  the  temporal  bone  must  not  bo  forgotten.     Such  an  attachment  mugt  be 


Fig.   17, — H,  Liuski^hal'«  iNciatoK^  GiviHa  AccKsa  to  Teicpoeaju 
Maxillart  Joikt. 
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aeparated  and  a  fascial  flap  must  be  sutured  in  plače  between  the  severed  bone 
surfaces  to  prevent  a  reciirrence. 

ESMARCH  *S  OPEEATION. — ^When  ankjlosis  of  the  jaw  is  due  to  conditions 
outside  of  the  joint,  such  as  cicatrices  or  contractures  about  the  ramus  of  the 
jaw,  E8mareh'8  operation  may  be  called  for.    (See  Fig.  18.) 

A  wedge-shaped  piece  of  bone  is  re- 
moved  extending  through  the  whole  body 
of  the  bone  A  B  and  C  D  or  even  one 
from  the  lower  part  of  the  ramus  C  E 
and  F  G,  provided  it  be  wholly  anterior 
to  the  cicatricial  or  other  cause  of  the 
abnonnal  fixation  of  the  joint.  This 
wedge-8haped  piece  has  its  wider  aspect 
below  and  is  large  enough  to  permit  free 
separation  of  the  adjoining  bone  surfaces 
so  that  they  cannot  again  become  united 
to  each  other  and  cause  a  recurrence  of 
the    f]xation.      A    false    joint    is    thus 

formed  allowing  limited  motion  of  the  rest  of  the  jaw.  The  operation  may 
be  perfonned  through  an  incision  along  the  lower  border  of  the  jaw  or  through 
the  mouth.  The  fragment  is  bared  and  chiseled.  The  extemal  wound,  if 
there  is  one,  is  sutured  and  drainage  into  the  mouth  is  kept  open  and  free. 
Frequent  cleansing  of  the  mouth  must  be  attended  to. 


Fio. 


18. — LiNBs  OF   Incibion   in   Rbsbct- 
iNo  Opbbationb  upon  Lowbr  Jaw. 


Phosphobus  Necbosis  op  the  Jaw 

Phosphorus  necrosis  almost  alway8  occurs  in  the  lower  jaw  and  is  caused 
only  by  the  yellow  form  of  the  element. 

Prophylaxi8. — The  manufacturers  of  matches  who8e  employees  formerly 
suffered  widely  with  this  disease  have  amended  their  processes  of  producing 
matches  in  this  country  very  generally  and  have  substituted  harmless  materials. 
The  disease  will,  without  doubt,  become  more  rare  in  the  future. 

The  patient  should  work  with  the  red  or  amorphous  form  of  phosphorus. 
He  should  wash  his  hands  carefully  before  eating  so  as  to  avoid  contaminating 
his  food.  Inspection  of  the  teeth  and  gums  of  phosphorus  workers  should 
be  made  by  a  competent  phy8ician  at  regular  intervals.  Carious  teeth  must 
be  repaired  or  extractcd  and  if  ulceration  of  the  gum  has  begun  the  patient 
must  avoid  ali  contact  with  phosphorus  and  carry  out  careful  and  persistent 
cleansing  of  the  mouth.  A  soft  tooth-brush  should  be  used  with  an  antiseptic 
tooth-powder  or  paste  and  the  mouth  washed  after  each  meal.  There  is  no 
better  combination  of  raeasures  for  this  purpose  than  a  prelirainary  rinsing 
with  equal  parts  of  hydrogen  peroxid  and  water  followed  by  the  free  use  of 
a  watery  solution  of  tincture  of  iodin  diluted  to  the  color  of  light  beer.  This 
has  astringent  and  antiseptic  qualities. 
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Operative  Treatment. — In  advanced  cases  a  radical  operation  is  to  be  pre- 
ferred  to  the  ancient  custoin  of  waiting  for  the  separation  of  a  seguestnun. 
The  patient  should  forever  abandon  contact  with  phosphorus. 

The  affected  portion  of  the  jaw  is  eseised  as  is  described  under  the  varioiu 
headings  of  excision  and  resection  of  the  jaw  and  its  parts.  The  aim  in  open- 
tions  for  removal  of  the  8eque8trum  or  any  diseased  bone  is  to  leave  in  plaoe  as 
much  healthy  periosteum  as  possible  as  a  base  for  the  regeneration  of  the 
lost  osseous  tissue. 

Infections  of  the  Bones  op  the  Face 

Acute  perio8teomyeliti8  of  the  upper  or  lower  jaw  following  carious  teeth 
or  from  blood-borne  infections,  is  treated  by  incision  and  drainage  in  the 
same  manner  as  when  occurring  in  other  situations.  The  only  especial  feature 
which  charactcrizes  treatment  of  bone  inflammations  in  the  face  is  the  added 
nece88ity  of  cosmetic  considerations.  Drainage,  when  called  for,  should  be 
established  through  the  mouth  if  possible  but  when  extemal  drainage  is  neoes- 
8ary  the  incision  should  be  made  in  the  line  of  cleavage  of  the  skin  (see  No^ 
mal  Incisions)  so  as  to  leave  an  inconspicuous  scar. 

Nccrosis. — The  general  principles  of  treatment  of  seguestra  of  the  facial 
bones  are  similar  to  those  of  like  conditions  elsewhere,  except  that  they  are 
modified  by  one  iinportant  symptomatic  fact  This  is  that  after  destruction 
by  necrosis  of  bone  in  the  upper  jaw  and  in  the  lower  jaw  in  aH  but  young  pa- 
tients  there  is  no  reproduction  or  formation  of  an  involucrum.  as  there  is  in 
the  čase  of  other  bones.  Hence  there  is  added  necessity  for  early  treatment 
of  bony  inflammations  of  the  jaws  so  as  to  avoid  disfigurement  of  the  patient 
After  the  defect  has  occurred  the  possible  use  of  prosthetic  apparatus  to  remedj 
it  should  be  inquired  into. 

Syphilis. — Sjphilis  of  the  bones  of  the  face  is  usually  found  affecting  the 
nasal  bones  and  the  upper  jaw,  causing  the  characteristic  saddle  noše  of  the 
tertiary  stage  and  the  opening  between  the  mouth  and  nares.  (See  Diseasesof 
the  Noše  and  Aloutli.) 

Tnbercnlosis. — Tuberculosis  of  the  bones  of  the  face  occurs  usually  in  the 
malar  bone  or  upper  jaw.  The  treatment  is  constitutional  according  to  the 
recognized  principles  and  if  an  abscess  forms  it  should  be  opened  by  an  in- 
cision in  the  natural  line  of  cleavage  of  the  skin  (see  Normal  Incisions)  and 
the  diseased  bone  thoroughly  curetted.  If  this  is  done  early,  the  characteristie 
depressed  scar  beneath  the  orbit  may  be  avoided. 

TUMOBS  OF  BONES  OF  FAOE 

ExosTosis  OF  Face  and  Scalp 

Thesc  benign  growths  are  vory  rare  upon  the  face  but  not  unconimon  upon 
the  skull.     The  only  indications  for  their  removal  are  disfigurement  and  in- 
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oonvenience.  The  tumor  is  of  pure  bony  structure  and  of  very  slow  growth. 
Sections  should  be  made  for  examinatioii  under  the  microscope  to  determine 
the  existence  of  possible  indications  of  malignancy. 

Operation. — General  anesthesia  is  required.  The  skin  and  soft  parts  over 
the  tumor  are  incised  in  the  normal  line  (see  Normal  Incisions)  so  as  to 
ezpose  the  whole  bony  growth.  This  is  then  chiseled  away  with  its  perios- 
teum  and  the  wound  is  closed  with  sutures  and  dressed  as  in  the  čase  of  other 
operations  for  removal  of  growths  of  the  f ace  and  scalp. 


Malignant  Gbowth8  of  the  Bones  of  the  Faoe 

Malignant  growth8  of  the  bones  of  the  face  demand  early  and  thorough  ex- 
cision.  If  the  skin  and  subcutaneous  tissues  are  involved,  plastic  surgery  will 
be  nece88ary  to  repair  the  deformity  after  their  removal  by  the  knife.  This 
subject  is  treated  of  el8ewhere  in  this  work. 

The  following  deseriptions  of  operations  upon  the  bones  of  the  face  de- 
scribe  the  surgical  treatment  of  malignant  growths  of  those  bones  as  well  as 
of  necrosifl  f rom  various  causes. 


OPERATIONS  UPON  THE  BONES  OF  THE  FAOE 
EZCISION   OF   THE   UpPEB  JaW 

The  anesthetic  for  this  operation  is  administered  by  the  intratracheal 
method  and  the  pharynx  may  be  lightly  packed  with  a  gauze  pad.  The  patient 
lies  supine  with  the  head  somewhat  elevated.  A  gag  keeps  the  mouth  open 
widely  enough  to  afford  access  to  the  mouth  cavity  for  the  operator  with  his  In- 
struments and  for  the  assistant  with  sponges  to  clear  the  field  of  operation, 
retract^  etc.  The  operation  is  greatly  simplified  by  a  preliminary  ligation  of 
the  extemal  carotid  artery.  (See  Ligation  of  Arteries  in  another  part  of  this 
work.) 

Access  to  the  bone  is  obtained  by  an  incision  through  ali  the  soft  parts  in 
the  following  course  (Weber)  (see  Fig.  19,  A,  B,  C) :  From  a  point  about 
half  an  inch  below  the  outer  angle  of  the  orbit,  the  incision  follows  along  its 
lower  border  inward  to  the  noše,  then  downward  to  the  wing  of  the  noše,  around 
the  groove  at  the  junction  of  this  wing  with  the  face  and  to  the  median  line 
at  the  septum  of  the  noše,  thence  vertically  down  through  the  upper  lip  in 
the  median  line.  Bleeding  of  the  wound  edges  is  checked  with  ligatures  and 
the  cheek  is  dissected  up  from  the  bone  with  a  periosteal  elevator.  The  line 
of  junction  of  the  mucous  membrane  lining  the  cheek  with  that  of  the  alveolar 
process  is  divided  with  curved  scissors.  This  cheek  flap  is  retracted  with  a 
stout  suture  through  the  cut  edge  of  the  lip  and  held  back  by  an  assistant 
80  as  to  give  a  fair  exposure  of  the  outer  surfacc  of  the  upper  jaw  bone  in- 


Flo*  19. — Like«  of  Ikcimon  in  Sort  Pahtb  of  Facb  ik  VAmiona  Opmkations  vpon  Iti  Boin* 


Fro.  20.^Liinc8  of  iNCiaios  to  V  xmo\i%  Oyv.batiqkii  ufok  Bokes  of  Fao& 
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cluding  its  malar  procesa.  An  elevator  or  knife  separates  the  lower  edge  of  the 
nasal  cartilage  from  the  bone  and  if  the  bleeding  is  serious  at  this  point  the 
nostril  is  temporarily  packed  with  gauze  while  the  next  steps  of  the  operation 
are  under  way.  The  malar  process  of  the  bone  is  divided  from  within  out- 
ward  by  a  wire  saw  which  has  been  passed  through  the  inferior  orbital  (spheno- 
maxillary)  fissure.  Considerable  latitude  is  possible  in  directing  this  division 
B  or  E  (Fig.  20)  of  the  bone  and,  where  the  limits  of  the  disease  process  per- 
mit  of  it,  the  excision  should  end  extemally  as  far  toward  the  middle  line  as 
possible,  so  as  to  leave  support  for  the  cheek  and  thus  minimize  the  subsequent 
deformity. 

The  nasal  packing  is  now  removed  and  the  nasal  process  of  the  upper  jaw 
is  cut  away  from  the  nasal  bone  with  the 
bone-cutting  forceps,  while  an  assistant 
retracts  the  inner  edge  of  the  skin  wound 
with  a  sharp  retractor. 

With  the  gag  on  the  sound  side,  the 
mouth  is  widely  opened  in  order  to  give 
access  to  the  roof  of  the  mouth.  With 
the  scalpel  he  cuts  through  the  mucous 
membrane  and  down  to  the  bone  along  a 
right-angled  course  extending  from  the 
posterior  molar  tooth  to  the  middle  line 
of  the  hard  palate  and  from  thence  for- 
ward  directly  to  the  space  between  the 
central  incisor  teeth.  (Fig.  21,  O,  N, 
M.)  A  periosteal  elevator  is  then  intro- 
duced  into  the  transverse  part  of  this 
incision  and  separates  the  soft  palate 
from  the  hard  palate,  pushing  the  former 

back  out  of  the  way.  The  central  incisor  tooth  on  the  aflfected  side  is  next 
extracted.  A  chisel  introduced  within  the  mouth  then  cuts  through  the  hard 
palate  from  before  backward  near  the  median  line  as  far  as  the  transverse 
incision.  If  necessary  the  chisel  may  be  assisted  by  the  forceps  or  a  narrow- 
bladed  saw,  or  the  whole  cut  through  the  palate  may  be  made  with  a  chain  or 
wire  saw  passed  through  the  noše  and  out  of  the  mouth. 

The  bone  is  now  ready  to  be  removed  as  ali  its  attachments  are  divided 
save  that  to  the  palatal  bone  behind  and  to  the  ethmoid  bone  above.  These 
attachments  are  broken  by  grasping  the  whole  upper  jaw  bone  in  a  lion-jaw 
forceps  and  rocking  it  up  and  down  and  from  side  to  side.  The  superior 
maxillary  nerve  in  the  infraorbital  fissure  will  be  among  the  soft  parts  yet 
undivided  when  the  bony  attachments  are  ali  severed.  This  nerve  is  cut  across 
as  near  its  origin  as  possible. 

The  transverse  incision  in  the  mucous  membrane  between  the  hard  and  soft 
palates  is  sutured  with  silk  as  well  as  that  on  the  posterior  surface  of  the  upper 
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Fig.  21.- 


LiNBS  OF  InCIBION  IN  OPSBATIONB 

UPON  Uppbb  Jaw. 
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lip,     Tiie  skiD  iDcision  is  sutured  witli  silk  and  the  cavity  packed  with  sterile 
gauzG. 

If  the  raiicoiis  membrane  of  the  hard  palate  is  not  diseased  it  should  be  left 
to  separate  the  nasal  from  the  biiccal  cavitj.  In  this  čase  it  is  cut  thmigb 
along  tke  luner  edge  of  the  alveolar  process  elose  to  the  teeth  (Fig.  21.  O, 
M,  or  Q,  M)  inatead  of  aUmg  the  median  line.  It  is  separated  from  the  bone 
back  to  the  median  line  and  retracted  while  the  palate  is  l>eing  chiseled  or 
sawed  through.  Aftefward  its  edge  is  aiitnred  to  tlie  edge  of  the  mucous 
membrane  of  the  cheek.     (Seo  Subperiostea!  Resection  of  the  Upper  Jaw,) 

A  copions  steriie  gaiize  and  cot tun  dressing  is  applied  to  the  face  and  held 
in  p!ace  wit]i  adhesive  stripa  and  bandage,     The   moiith  is  freqiiently  irri- 
gated  and  the  packing  changed  ofton  enoiigh  to  prevent  ita  fouling.     Rest  in     . 
bed  but  in  the  semi-recumbent  or  sitting  postiire  and  a  liquid  diet  are  iieces-  ■ 
8ary  for  a  week  or  more  and  opiates  are  given,  if  needed,  nntil  the  healin|f  ^ 
process  is  well  advanced.    Wbeu  liealing  is  eomplete,  a  prosthetic  apparatujj 
flhonld  be  prepared  if  the  eircumstanees  permit.     This  is  done  by  a  eompetent 
dentist  to  supplj  the  defect  cauaed  by  the  removal  of  the  bone* 


SUBPEBIOSTEAL   ReSECTION    OF   THE    TJPPEE    JaW 
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Snbperiosteal  resection  of  the  iipper  jaw  is  performed  in  cases  where  tte 
disease  of  the  bone  bas  not  invaded  the  periosteum.  The  anesthetic  of  choice 
is  ether  given  intratraeheallj, 

Aceess  to  the  bone  is  had  by  Ollier-g  incision  combined  with  mediaa  di- 
vision  of  the  npper  lip.     Olliers  incision  (Fig»  19,  D^  E)  extends  from  the 
center  of  the  malar  bone  to  the  oiiter  angle  of  the  mouth.     Traction  upwar4 
is  made  upon  the  cbeek  flap,  while  the  periosteum  abjng  with  the  overljing 
soft  parts  is  separated  and  elevated  from  the  bone.     An  incision  tbrough  the 
mucous  membrane  and  periosteum  is  made  (aee  Fig,  21,  S,  N,  M)  from  the  ■ 
median  line  in  front^  along  the  onter  snrfaee  of  the  alveolar  process,  just 
above  the  edge  of  the  gum,  to  the  last  mol  ar  tooth.     It  is  continued  aroun^ 
behind  this  and  then  forward  at  the  same  level  along  the  poaterior  snrfaee  oi 
the   alveolar  process  to  the  median   line   opposite  the   starting-plaee.     The 
periostenm  is  divided  by  a  eut  bcginning  at  the  starting-point  of  the  first  io- 
eisiou  and  extending  np  to  the  anterior   nasal  spine.      The  periosteum  and 
other  soft  parts  together  are  stripped  back  witb  a  periosteal  elevator  from  the 
onter  snrfaee  of  tlio  jaw,     Tbe  infra-orbital  nen'e  and  vessels  are  divided  and 
the  baring  of  the  bone  is  contimied  to  and  over  the  edge  of  the  orbit  well  back 
along  the  floor  of  the  latter.     The  lacrimal  sac  and  duct  are  avoided  and  left 
intaet  witb  the  periosteum, 

Tbe  poriostoum  is  separated  with  the  mucous  membrane  from  the  hard 
palate  as  far  as  the  median  line.  As  in  the  usnal  operation  described  above, 
the  nasal  and  malar  processea  of  the  npper  jaw  bone  are  divided,  the  central 
incisor  cxtraeted  and  tbe  hard  palate  chiseled  or  sa\ved  tbrough  as  nearly  aa 
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maj  be  in  the  median  line.  Lion-toothed  forceps  are  then  used  for  grasping 
the  bone  and  wrenching  it  as  gentlj  as  possible  from  its  attachments.  The 
cavitj  is  packed  with  a  wick  of  sterile  gauze  and  the  edges  of  the  muco- 
periosteal  flaps  are  united  where  thej  had  been  separated  by  the  teeth.  The 
akin  wounds  are  sutured  with  silk  and  a  dressing  of  sterile  gauze  is  applied 
under  a  bandage.  The  packing  is  removed  and  looseIy  replaced  after  3  or  4 
days.  The  wound  cavitj  is  irrigated  and  the  packing  is  changed  often  enough 
to  keep  the  parts  clean  and  the  patient  comfortable  until  healing  is  completed, 
when  a  competent  dentist  may  be  called  upon  to  supply  a  prosthetic  apparatus 
to  fiU  the  defect  eaused  by  the  removal  of  the  bone. 


Resection  of  the  Uppeb  Pabt  of  the  Uppeb  Jaw 

The  bone  is  exposed  as  described  under  Excision  of  the  Upper  Jaw.  The 
soft  parts  are  separated  over  the  outer  surface  of  the  bone  and  well  back  upon 
the  orbital  plate.  The  nasal  and  malar  processes  are  cut  through  as  described 
above  and  the  jaw  bone  itself  is  cut  through  horizontally  above  the  alveolar 
process  with  a  narrow  saw  introduced  into  the  nares.  (Fig.  20,  D.)  The  upper 
segment  of  the  bone,  thus  partially  detached,  is  then  grasped  with  lion-jaw  for- 
ceps and  wrenched  out. 

The  cavity  is  packed  with  sterile  gauze  which  is  removed  in  2  or  3  day8. 
Irrigation  of  mouth,  nares  and  the  wound  cavity  is  done  frequently  with 
weak  DobelPs  or  Seiler^s  solution. 


ExcisiON  OF  the  Loweb  Jaw 

Ezcision  of  the  lower  jaw  or  portions  of  it  is  performed  for  the  removal  of 
tumors,  necrosis,  gunshot  wounds,  etc.  A  complete  resection  is  rarely  called 
for.  The  operation  should  be  conservatively  done  and  the  amount  of  bone 
removed  will  vary  with  the  needs  of  the  individual  čase. 

The  anatomy  of  the  region  must  be  mastered  and  čare  taken  to  avoid 
so  far  as  possible  injury  to  the  parotid  and  the  8ubmaxillary  glands  and 
their  ducts,  the  intemal  maxillary  arteries  and  the  lingual  and  facial 
nerves. 

When  the  body  of  the  bone  is  removed,  the  anterior  supports  of  the  tongue 
fail  to  hold  it  forvvard  and  it  drops  back  into  the  pharynx  and  obstructs 
respiration  during  anesthesia  unless  retracted  by  a  suture  in  the  hand  of  an 
assistant. 

Mucous  membrane  and  periosteum,  where  they  are  healthy,  should  be 
stripped  from  the  bone  to  be  removed  and  left  remaining,  to  be  afterward 
sutured  in  plače  as  well  as  possible.  If  the  operation  is  for  a  malignant  growth, 
however,  these  soft  tissues  must  be  sacrificed  in  the  effort  to  eradicate  the 
diseaso. 
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ReSECTION   OF   HaLF   OF    THE    BoDY  OF   THE   JaW 

The  incision  exteiids  along  the  lower  border  of  the  jaw  to  the  (Fig.  19, 
H,  G,  F)  median  line  where  it  ascends  to  or  through  the  lower  lip.  The 
facial  arterj  is  ligated.  (See  Ligation  of  the  Facial  Arterj.)  Teeth  who0e 
presence  interferes  with  the  use  of  the  8aw  are  extracted.  The  soft  parts, 
including  periosteum  if  the  čase  be  not  malignant,  are  stripped  f  rom  the  bone 
over  its  inner  and  outer  aspects  so  far  as  the  individual  čase  may  require.  This 
stripping  extends  up  to  an  incision  made  down  to  bone  along  the  edge  of  the 
alveolar  process.  If  a  bridge  of  bone  along  the  bottom  (see  Fig.  15)  can  be 
left  standing  it  will  be  of  great  advantage  to  the  patient  in  preserving  the 
form  of  the  jaw  and  the  opposition  of  the  remaining  lower  teeth  with  the  npper 
ones.  If  this  bridge  of  bone  is  left  it  is  separated  from  the  exci8ed  portion 
with  the  chisel.  The  2  vertical  cuts  in  this  čase,  of  course,  do  not  eitend 
downward  to  the  lower  border  of  the  bone,  but  only  far  eiiough  to  connect  with 
the  horizontal  cut  in  the  jawbone.  (Fig.  18,  H,  I,  J,  K.)  The  flaps  of 
mucous  membrane  formerly  covering  the  alveolar  process  are  trimmed  and 
their  edges  are  sutured  together.  If  the  whole  thickness  of  the  body  of  the 
bone  has  been  cut  through,  that  portion  of  the  mucous  membrane  formerlv 
covering  the  outer  surface  of  the  alveolar  process  is  trimmed  away  and  the 
inner  flap  is  sutured  directly  to  the  edge  of  the  lining  of  the  cheek. 

Drainage  is  provided  for  and  the  skin  wound  sutured.  A  four-tailed 
bandage  holds  the  dressing  in  plače.  The  essentials  in  the  after-treatment  are 
rest,  liquid  diet,  and  frequent  cleansing  of  the  mouth. 


EXCISI0N  OF  A  EaMUS  AND  HaLF  OF  THE  BoDY  OF  THE  LoWEB  JaW 

The  incision  F,  G,  H,  Figure  19,  is  continued  along  the  border  and  up 
the  edge  of  the  ramus  of  the  jaw  to  a  point,  H,  j  ust  below  the  lobe  of  the  ear. 
The  facial  artery  is  ligated  where  severed  by  this  incision.  The  soft  parts 
en  masse  are  dissected  up  from  the  outer  surface  of  the  bone,  separating  the 
insertion  of  the  masseter  as  far  as  possible  without  entering  the  cavitv  of  the 
mouth.  Periosteum  is  included  in  this  denudation  as  well  as  in  that  which  is 
to  follow  upon  the  inner  aspect  of  the  bone,  provided  the  operation  is  done 
for  the  treatment  of  necrosis,  but  in  the  čase  of  malignant  disease  the  peri- 
osteum must  be  removed  with  the  bone.  When  the  flap  is  separated  from 
the  bone  it  is  strongly  retracted  upward  and  forward  during  the  remaining 
steps  of  the  operation.  At  the  point  near  the  8ymphysis  where  the  bodv  of 
the  jaw  is  to  be  cut  through,  a  tooth  is  extracted  in  order  to  permit  the  saw 
to  enter  and  cut  through  the  body  of  the  jaw.  The  bone  is  grasped  with  a 
lion  jaw  forceps  and  pulled  downward  and  outward  while  its  inner  surface 
is  denuded  from  below  upward  witli  periosteal  elevator  and  knife  or  scissors. 

A  ]i«>ature  is  passed  through  the  tongue  and  forward  traction  upon  this 
is  made  by  an  assistant  to  prevent  the  organ  from  falling  back  into  the  pharjni 
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and  obstnicting  rcspiration.  This  complication  is  incvitable  if  the  anterior 
attachments  of  the  tongue  to  the  genial  tubercles  are  severed  as  they  must 
be  if  the  iniddle  of  the  jaw  is  to  be  removed.  The  inferior  dental  nerve  and 
artery  will  be  severed  at  their  entrance  to  the  interior  dental  foramen  during 
the  denudation  of  the  inner  aspect  of  the  jaw. 

The  attachment  of  the  temporal  muscle  to  the  coronoid  process  is  cut 
through  and  the  condyle  is  disarticulated  from  the  glenoid  cavity.  The  re- 
maining  attachments  of  soft  parts  are  carefully  cut  through. 

After  removal  of  the  bone  the  mucous  membrane  is  sutured  in  the  mouth 
where  it  was  fonnerly  attached  to  the  edges  of  the  alveolar  process  and  wher- 
ever  else  it  may  have  been  divided.  The  cavity  left  by  the  removal  of  the 
jaw  is  lightly  packed  and  drained  with  storile  gauze,  the  skin  sutured  and 
Bterile  dressings  and  bandagc  are  appliod.  The  same  necessity  for  cleansing 
of  the  mouth  exists  as  after  excision  of  the  upper  jaw.     (See  page  573.) 


THE  TBEATMENT  OF  FRACTURE  OF  THE  SKULL 


CHAPTER   IX 

THE  TBEATMENT  OP  FBAOTUBE   OF  THE   8KTJLL 
WlLLIAM    ShaBPE 

INTRODUCTION 

PalliatiTe  Treatment. — ^For  inany  jcars  the  routine  treatment  of  f  racture  of 
the  skull,  whether  of  the  base  or  of  the  vault,  has  been  the  expectant  palliative 
one ;  that  is,  an  ice-bag  to  the  head,  vigorous  catharsis,  liquid  diet,  and  absolute 
rest  and  quiet,  morphia  being  administered  if  necessary.  Practically  ali  frao- 
tures  of  the  base  were  so  treated,  it  being  thought  that  nothing  else  could  be 
done  for  such  cases;  the  mortality  was  high — more  than  50  per  cent  Even 
depressed  f  ractures  of  the  vault,  unless  there  were  localized  signs  of  compres- 
sion,  were  frequently  treated  in  the  same  manner. 

Katurally,  the  cases  of  simple  concussion  and  the  mild  f  ractures  of  the  skull 
— and  I  believe  that  many  cases  of  f  racture  of  the  skull  are  overlooked  on  ac- 
count  of  their  comparatively  trivial  symptoms  and  signs — ^have  been  and  are 
being  treated  succes8fully  by  this  method;  it  is,  however,  in  those  cases  of 
fracture  of  the  skull,  whether  of  the  base  or  of  the  vault,  with  or  without  a  de- 
pression  of  fragments,  where  there  are  definite  signs  of  an  increased  intra- 
cranial  pressure,  that  this  expectant  palliative  treatment  is  not  sufficient  and 
a  more  effective  method  of  treatment  is  essential. 

Intracranial  Pressure. — ^Within  the  last  few  years  a  notable  advance  has 
been  made  in  the  treatment  of  these  cases.  In  my  opinion,  it  is  not  so  much  a 
question  of  ascertaining  the  presence  and  the  site  of  the  fracture,  but  rather  of 
finding  out  whether  or  not  there  is  an  increased  intracranial  pressure,  and  if 
there  is,  then  directing  the  treatment  toward  a  lowering  of  this  abnormal  pres- 
sure. For  this  reason,  a  careful  ophthalmoscopic  examination  should  be  made 
in  each  čase,  as  the  earliest  signs  of  an  increased  pressure  appear  in  the  fundus 
of  the  eye,  especially  about  the  entrance  of  the  nerve — the  so-called  optic  disk. 

These  changes  in  the  fundus  of  the  eve  are  the  result  of  increased  intra- 
cranial pressure,  whether  this  pressure  be  due  to  a  8lowly  growing  tumor,  to  an 
intracranial  hemorrhage,  or  to  a  verv  edematous  "swollen"  brain  resulting  from 
a  fracture  of  the  skull.    It  is  this  cerebral  edema,  resulting  in  varying  degrees 
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from  aiij  injurv  to  tlic  brain — from  the  iiiild  eonditions  of  conciission  to  the 
worst  forms  of  cerebral  coniusion  and  laeeratioii — which  bas  been  overlookci 
in  the  past;  in  my  opiDion,  it  is  the  most  iiTiportant  factor  to  be  considered  in 
anv  ease  of  fractnre  of  the  skiill.  In  the  mild  caaes,  onlv  a  slii^lit  dilatationof 
the  retina!  veins  resnlts  from  the  intracranial  pressure  dne  to  thh  cerebral 
edema,  and  the  veins  graduallv  assiinie  their  normal  size  and  appearance  witlib 
2  to  4  davsj  sb()wing  that  the  intraeranial  pressure  has  diminished  through  tlie 
absorptton  of  the  edema,  i.  e*,  a  more  normal  amonnt  of  intracranial  t-crehm^ 
spinal  fliiid, 

The  success  of  the  expcctant  palliati%*e  trcatment  in  these  mild  c^iscs  is 
hascd  iipon  the  fact  that  by  it  not  onlv  is  the  absorption  of  cerebrospiiud  fluid 
increased,  but  the  amonnt  of  cerebrospinal  flnid  seereted  is  lessened  bv  tk 
lowering  of  the  blood  pressure;  the  tendencj  to  intracranial  hemorrhage  is  also 
lessened.  Naturallv,  tlie  sooner  after  the  accident  the  treatment  is  started,  the 
better  are  the  resnlts  to  be  obtained. 

In  tbe  more  severe  eases,  however,  a  more  direct  method  of  lowcring  thii 
increascd  pres.sure  is  necessarv;  I  nse  the  wnrd  *^sevore"  nnt  so  miieh  in  ref- 
erence to  the  fracttirc  as  to  the  hei^ht  of  tbe  intracranial  pressure.     Thc^  are 
the  cases  sho\ving  not  onlv  a  dilatation  of  the  retinal  veins,  bnt  also  a  bliirringof 
the  nasal  balves  of  the  optic  discs  and  the  more  advanred  signs  of  intriicramal 
pressure  to  be  observed  with  an  ophthalmoseope.     Snch  cases,  in  ray  opinion,    J 
should  have  a  snhteniporal  tleeompression  performed  to  relieve  the  intracranial  ■ 
pressure  as  soon  as  possible  after  the  accident.    If ,  however,  the  patient  is  ia  a 
condition  of  severe  shock,  so  that  its  si^s  ovcrshadow  and  tend  to  conccal  tb  J 
signs  of  intracranial  pressure,  then  aH  treatment  should  be  directc*d  to\vard  f 
relieving  the  condition  of  ahoek^  and  when  thia  haa  been  accomplished,  then 
the  ]owerinrr  of  the  intracranial  pressure  can  be  considered.     I  do  not  think  it 
wise  to  decompress  anv  fracture  of  the  skull  in  a  condition  of  severe  shwk  and 
with  a  pulse  rate  of  110  or  more,    Tlie  operation  itself  is  not  a  formidable  one; 
naturallvj  perfoct  asepsis  is  essentiaL     The  anestbesia  should  be  admitjist«f«fl 
bv  an  expert ;  onlv  too  freqnently,  however,  the  patient  is  nnconscious,  so 
an  anesthetic  is  not  re^nired, 

Palliative  va.  Operative  Treatment — Tn  too  many  hospitals  tho  attitude 
ward  fractures  of  the  skull,  and  especiallv  those  of  the  base,  has  been  one  ot 
expectancy,  a  ptdicv  of  '^etting  well  enou^h  alone:"  unless  there  were  localize«! 
signs  of  compreBsion,  then  an  ice-bag  to  the  head,  catharsis,  absolute  rest  and 
quiet,  and  the  usual  routine  treatment  were  given ;  any  operative  procedure 
was  not  to  be  considered  unless  the  patient  developed  signs  of  compression  o\ 
the  medulla — 8low  piilse,  50  or  below,  irregular  respiration  of  the  Chevn< 
Stokes  t>7)e  and  a  blood  pressure  of  170  or  more,     Then  and  onlv  then  \vo\\\i 
an  operation  be  advised  and  performed,  \vith  the  nsual  resnlt^ — tbe  death  of  tlie 
patient.     Several  days  may  elnpse  hefore  the  signs  of  medullarv  compressioi 
occur,  but  once  the  signs  of  medullarv  eflema  and  collapse  do  occur,  an  nperatii 
will  save  only  a  amall  percentage  of  cases — ^leas  than  10  per  cent.    The  tirne  far 
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tile  operation  shouM  Ik?  jiulgcd  aeeordiug  to  thc  ainouiit  of  intracranlal  jircssnre 

^8  fihown  bv  the  oplitiialmoacopOj  and  not  by  the  extreme  sigiis  of  inedullarj 

cornpressioii.     ThitJ  metliod  of  not  operating  iintil  sigiis  of  mcdiillarv  c<:)mpi"es- 

sion  oc4?iir,  i,  e.  the  aigiis  resulting  from  tlie  inost  extreme  degree  of  increased 

intraeranial  pressiire,  aecoimts  for  the  high  mortalitj  of  operatioiia  perforiued 

at  this  late  peritxl,  and  justifics  the  opinion  of  so  nmny  observers  in  the  past 

that  the  cxpoetant  pa!liative  treatineiit  of  fraeturea  of  the  skidl  is  e(]iiallv  as 

suceessfiil  as  the  operativo  treatmeiit.     Patients,  hoivever,  shnuld  not  l>e  per- 

mitted  to  reach  this  dangerous  coiidition  of  medullarv  eonipressioii,  aa  its  fore- 

runner,  high  iiitraeranial  pressiire,  eaii  alwaj8  be  revealed  hv  the  routine  nse 

of  the  ophthalmoaeope.     Besides,  an  earlv  decoinpression  wili  not  onlv  aave  the 

lives  of  a  large  percentage  of  pati  en  ts  who  otherwi8o  would  have  died  from 

Biedtillarv  conipressioii,  hut  it  wi!l  lešsen  the  pereentage  of  posttrauinatie  con- 

ditions  80  fretpientlv  folh>wii}i^  fractnres  of  the  skidl :  in  the  niild  cases,  those 

vagiie  iiidetinitc  headaehcj,  assoeiated  at  times  with  dizzine^Sj  a  throhbing  seii- 

sation  in  the  head^  and  the  earlj  signs  of  fatigiie,  so  comrnonlj  obaerved  and 

eonsidered   as  posttraiimatie  nenroses;   in  the  more  severe  eases,  a  eoniplete 

ohaiige  of  personalitv — the  patient  hecomiiig  eitlier  verv^  irritable  and  restleaa, 

indtUging  in  fits  of  anger  at  the  leaat  provocation,  and  having  bo  little  self-eon- 

trol  that  he  is  nnable  to  hrdd  anv  poaitiori  pennanentlv ;  or  tlie  reverse,  verv 

mueh  depreased  with  losš  of  anihition,  a  'iiappv-go-luekv/'  and  in  manv  cases, 

as  relatives  ha\*e  e^pressed  it,  a  ''bnm"  and  *'good-for-nothing.*'     Epilepsv — 

eapc^eiallv  petit  mal,  and  at  tirnes  grand  mal — ^is  fairlv  eonunoii  after  fraetnres 

of  the  vanlt,  biit  rather  rare  fidhnving  hasal  fractnres  (dne  posaihlv  to  the  re- 

snltiug  Ii€*niorrhage  being  at  the  btige  and  not  over  the  eortex). 

Such  has  been  the  result  of  my  following  the  liistoriea  of  patienta  who  have 
liad  the  usnal  fraetnres  of  the  sknll,  particnhirlv  of  the  base,  and  have  been 
freated  by  the  expeetinit  paliiative  treatnient  in  3  of  the  large  hospitals  in  Xew 
York  Citv  ainco  1000.  These  cases  reraained  in  the  hoapital  dtiring  perioda  of 
2  to  6  weeks,  and  were  almost  withont  exeeption  disrharged  as  **weir'  or 
**cured/'  Naturallj,  it  has  been  a  most  difticnlt  undertakiug  to  loeate  these 
patients,  especiallj  after  a  lajise  of  5  vears  or  more,  and  partienlarly  since  the 
vast  majoritv  of  these  casea  are  the  nsnal  anihnlanee  patienta  of  the  poorcr 
cIaBses  who  eliange  their  residenees  almost  as  freqnently  as  the  seasons  come 
and  go.  Al  v  inabilitv  to  loeate  more  than  *i4  per  cent.  of  theni  mav  thns  l>e  ex- 
plained.  The  most  atriking  tliing^  however,  is  that  of  the  casea  fonnd,  67  per 
cent.  are  stili  snffering  from  the  efFects  of  the  fraetnre  of  the  sknll ;  that  ia, 
they  have  not  hud  the  same  good  health  since  the  accidcnt  as  before,  the  most 
freq^ent  complaints  being  headaehes  of  greater  or  lesa  severi ty,  changes  in  per- 
sonalitv  of  the  exulted  and  of  the  depressed  tvpe^,  a  nervons  inatabiHtv,  and 
occasionallv  epilepsv  in  its  varions  fonns.  That  is,  over  half  of  the  caaes  I  wa3 
able  to  loeate  were  not  well.  It  is  for  this  reason,  no  dr)nbt,  that  it  is  popnlarlv 
believed  that,  '*onee  a  person  has  had  a  fraetnre  of  the  skull,  be  is  never  the 
same  again"  j  these  statistiea  tenj  to  coniirm  this  belief. 
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The  cases  which  werc  opera ted  upoii  in  theso  hospitals  were  mostlj  depiefised 
f ractiires  of  the  vault ;  in  those  cases  of  f  racture  of  the  base  which  wera  operated 
upon,  the  operation  wa8  perfomied  only  in  the  cases  8howiBg  signs  of  definilelj 
localized  compresaion  anJ  of  oiedullarj  edema,  and  natnrally  the  mortality  was 
very  high — ^heing  87  per  cent,  Besides,  a  bone  flap  operation  wa8  frequently 
perfnrmed  and  the  hone  flap  then  replaced,  thna  lessening  and  even  preTent- 
ing  the  benelits  of  a  deeompresaion ;  in  some  cases  the  dura  wa8  not  opeaed 
and,  therefore,  the  benefits  of  a  deeompression  conld  not  be  obtained,  be- 
eaiise  the  dura  is  inelastie.  in  adults;  it  iniist  always  be  opened  if  a  decom- 
pression  is  desired.  Simplv  removing  an  area  of  the  htmv  vanit  is  aot  i 
detionipressioii. 

Of  those  cases  of  fracture  of  the  base  whieh  were  decompressed  at  the  Jotm 
Hopkins  Ilospital  sinee  1S)00,  !'-iS  per  cent.  were  located,  and  of  this  nmnber  only 
3^  per  eent.  are  sutTering  from  the  effeets  of  the  fracture ;  of  the  cases  operated 
npon  since  1906,  onIy  22  per  cent.  are  stili  iinpaired,  dne  nndoubtedlv  to  tbe 
earlier  operation  on  the  service  of  Dr,  Harvey  (hishing. 

My  experience  in  hospitals  of  New  York  Citv  and  Boston  where  the  ex- 
pectant  palliative  treatment  was  adhered  to  in  fracture  of  the  base,  and  then 
in  another  hospital  in  Baltimore  where  siich  cases  were  operated  npon  early, 
haa  stronglv  inipreased  nio  with  the  snperioritv  of  the  latter  treatment.  Since 
then,  I  have  advised  operation  npon  cases  of  fractnre  of  the  skull  as  soon 
as  definite  signs  of  a  marked  increase  of  intracranial  pressure  can  be  demon- 
strated  bv  the  ophthalnioseope,  and  the  results  have  been  most  gratifving.  Xot 
onlv  is  a  medullary  edema  a%^oided  by  an  earlv  operation  and  an  inime* 
diato  relief  of  the  intracranial  pressure  ohtained,  but  the  peroentage  of 
the  posttraumatic  conditions,  hoth  phjsical  and  nientai,  haa  been  very  much 
lesaened. 

In  my  series  of  51  operated  cases  (to  Jnne  1,  1914),  the  pereentage  of 
those  patients  stil!  siiilering  from  the  effeets  of  the  intracranial  preaanre  resuH- 
ing  from  the  fractnre  of  the  base  is  12  per  cent. ;  these  were  tbe  extreme  caaes 
having  cortical  lacerations  and  nnmerous  small  hemorrhages  in  the  cortex,  W 
revealed  at  the  operation.  Natnrallj,  sufficient  time  has  not  yet  elapsed  to 
render  these  fignres  regarding  the  posttraii matic  conditions  of  greater  value,  and 
it  will  be  neces8ary  to  wait  at  leaat  5  year8  in  order  to  obtain  more  accurate  data 
regarding  them.  I 

K^aturallv,  I  do  not  advise  a  decompression  in  ali  cases  of  fractnre  of  tte 
sknll*  but  only  in  those  showing  marked  signs  of  inereased  intracranial  pres- 
sure. Fortnnately,  it  is  a  fairlv  freqncnt  occurrence  to  have  a  fractnre  of  the 
sknll  fconfirme<l  clinicallv  and  by  the  X'ray)  with  no  marked  signs  of  intra- 
cranial pressnre;  in  these  cases  a  decompression  can  do  no  good  and  would  be 
only  an  added  risk.  But,  in  cases  showing  marked  signs  of  inereased  intra 
cranial  pressnre,  the  early  relief  of  this  pressure  is  essential,  not  only  to  lesseP' 
the  percentage  of  the  posttraumatic  conditions,  but  to  avoid  a  medullarj  edema 
and  its  resnlting  bigh  mortaIity. 


ires  of  tbe  skiill  mav  be  cinssified  brieflj  according  to  their  location; 
Dtures  oocurring  at  the  immediate  area  of  contaet,  and  the  "indi- 
iturea  occurring  at  vari  ona  distances 
area  of  coiitaet. 

rect  Fracturea. — The  direct  or  local 
|aiay  conaist  of  a  break  eitber  of  the 
of  the  iiiner  table  of  tlie  skiillj  or 
:  the  impcoding  force  is  siitficieiitly 
tf  the  fiurroiinding  outer  tabie  is 
partiallv  depressed  fraetiire  may  re- 
lie  aivrroundiiig  iimer  talde  is  also 
en  a  completdv  depressed  frač  ture  is 
i  more  tlian  one  fragment  ia  present, 
Voniniiiiiitpd*'  fraeture  may  be  nsed, 
demonstrates  the  varions  dcgrces  of 
rtures,)  Eight  of  m  v  operated  cases 
d  different  degrees  of  direet  or  local 


Eidirect  Fractures. — The  indirect  frac- 
iiiallv  a  liiiear  one — extendiiig  away 
area  of  contact  and  most  freqnently 
the  base  of  the  skiill,  espeeiallv  into 
i  fossa.  My  experience  bas  l>een  that 
or  a  fractnre  to  be  limited  to  the  vanlt 
*tlier  tbe  frueturc  be  a  siniple  linear 
Sraek" — or  one  with  deprea^ion ;  it 
II v  be  foond  that  a  line  of  fraeture 
om  tbe  tbieker  bone  of  the  vanlt  down 
Iner  bone  of  the  baae,  and  this  is  what 
llly  wonId  expeet.  Thirty  of  niy 
Saaeft  were  of  t  hiš  tvpe. 
tbeories  bave  been  evolved  to  explain 
Dey  of  fractnres  to  radiate  to  the  bnae. 
lommon  observation  that  if  the  cranial 
struek  by  a  fairlv  pointed  object,  tlien 
d  depression  or  even  a  perforation 
bilt,  nnd  pnssifdv  a  line  of  fraetiire 
end  do^vn\vard  into  the  base ;  however. 


Fio.  1, — Local     DEPREaeiiD     Frač- 

TtmEs  or  THE  Vault;  the  Me* 
cHANtcs  o  F  Their  Production. 
A,  the  DortnaJ  vault  with  its  outer 
and  mner  table»  and  tlie  interposed 
diplom.  Tho  arr(>w  iiidieatca  the 
forc6  appUed  a  t  the  point  of  con- 
tact,  and  the  liaei!  1 — 3  and  2^ — 4 
are  placed  at  ri|?ht  ungles  in  Iroth 
the  outer  and  iuiier  tables;  uatural- 
ly  they  converKe.  B,  the  force 
applit-d  at  the  point  of  contiict  pro- 
dne es  a  depression  ol  both  the  outer 
and  inner  tableei,  and  eHpeeially  of 
the  innor  table,  aa  BhowD  by  the 
divergence  of  the  linea  1—3  and 
2 — 4.  C,  the  inner  table  rnay 
fracture  and  a  frai^niont  niay  bede- 
prcaaerl,  and  yet  the  onter  tahl«?  niay 
remain  intaet,  eith(>r  depre»»ed  or, 
a8  illustrated  here,  in  Hn  orij^nal 
position.  D,  u  eomplete  depreased 
fractnre  ocen  ni  wht*n  the  forw  ap- 
plif»d  in  Buffieient  to  cause  a  fraeturD 
not  only  at  the  point  of  contaetbut 
also  a  t  the  nmrgiu  of  the  deprensed 
&nm;  the  line  of  fracrturi;  of  the  inaer 
table  ia  alway«  beyood  that  of  tho 
outer  table. 


inial  vanlt  wa8  struek  foreiblv  bv  a 

rider  siirfaee,  then  there  mit^dit  not  onlv  be  a  loealized  depression,  biit 

linea  of  fractnre  wouid  extend  downward  into  the  base  and  up  the 
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opposite  sidc-— tliG  liiies  of  fnictiire  teiiding  to  iiier^^  at  a  pnint  ilirectlv  opp 
isite  tlio  aroa  of  contact  by  t.lie  object.     This  radiation  of  the  Vmes  of  fradim 
and  tbeir  teiidenev   to  nier^^e  on  tlie  opposite  a  i  do,  pr<xliieinf^  what  !ni^  \y(m 
termed  the  fraeturo  of  **contre-coup/*  are  must  satisfaetorilv  explained,  iu  tny 
opinioii,  by  the  *'biirstin^''  c*ffe<?t  of  injiiries  of  the  cranial  cavitv.     \\Tieu  tlie 
bead  is  forciblj'  stniek  against  a  hard  objecti  the  point  of  contact  tends  to  be 
approximated  to  its  pole  on  the  opposite  side,  and  so  meelianicallv  there  is  a 
tendeiicv  for  a  line  of  fraeturo  to  oeciir  in  one  of  the  meridians  extending  frcm 
the  point  of  contaet  to  ita  opposite  pole;  as  the  base,  especiallv  its  middie  fossa, 
is  niucli  thinner  and  weaker  than  the  bone  comprisin^  the  vatilt  of  the  skulL 
natnra!ly  the  line  of  fraeture  extends  downward  into  the  base  and  the  so-<!alli4 
'^fracture  of  the  base''  reaults.    The  line  of  fracture  may,  however,  inerge  into 
one  of  the  sntnre&  of  the  vatilt  of  the  sknll,  produeing  the  so-called  "'fracture  bv 
diastasis/'  whieh  frequeiitiy  tKicnra  in  childrcn. 

These  lines  of  **biirsting"  fractures  of  the  akull  moat  fr€qnently  eirtend 
downward  into  the  middie  fossa  tbrongb  the  petrous  portion  of  the  teaiporal 
bone,  niptnring  the  tvmpanic  membrane  and  thus  aUowing  blood  froni  tiie 
middie  ear,  and  even  cerebrospinal  fluid,  to  escape  at  the  extcnial  auJitorv 
meatus.  If  the  line  of  fracture  exteuds  into  the  anterior  fossa,  tlien  the  cribri- 
form  plate  of  the  etbmoid  bone,  being  the  tbinnest  and  weake9t  portion,  is 
usnallj  '"craeked,'-  produeing  bleeding  from  the  noše.  Mere  bleeding  froin  the 
noše  or  f roni  tlie  ears,  how6ver,  does  not  neeessarilv  indicate  a  fractiire  of  tlip 
base,  beeanse  the  blood  may  resnlt  from  an  external  injnrj  to  the  noše  itself  or 
to  the  external  auditorj  canal ;  if,  however,  cerebrospinal  fluid  is  also  obt^crved, 
then  a  f ractnre  miist  be  present.  Extreme  čare  should  bc  used  in  ascertaining  a 
niptnre  of  the  tvmpanic  membrane  because  of  the  great  danger  of  infetion; 
it  is  mncdi  wi8er  merelv  to  wipe  the  external  auditorv  meatus  with  sterile  aitt^ii 
and  not  atttnnpt  to  introdnee  instnimenta  for  an  otoscopic  examiTiatiou;  nat- 
urally,  if  there  is  no  bleeding  from  the  ear,  an  otosc-ope  can  he  used  without 
danger  of  infeetion  and  frequenlly  blood  in  the  middie  ear  will  be  obsen^ed, 
wbile  the  tynipanic  mend>rane  remains  intact. 

In  my  own  series  of  51  opera ted  cases,  the  area  of  contaet  wa8  in  the  pari(?to- 
temporal  region  in  32,  and  in  2S  of  these  a  line  or  lines  of  fracture  exteTided 
downward  into  the  middie  fossa  or  forward  into  the  angular  process  of  the 
orbit  of  the  same  side.  In  38  of  the  cases  of  fracture  of  the  base  of  the  sknll  ii 
whieh  no  signs  of  fracture  of  the  vault  were  ascertained,  in  perfonning  a  siib- 
temporal  decompression,  a  line  of  f  ractnre  \vas  fonnd  extending  upward  int*' 
the  vault  in  11.  Fractures  of  the  frontal  region  most  fre<|uently  radiate  i»*o 
the  orbital  bones  and  into  the  anterior  fossa,  produeing  marked  orbital  signsaca 
a  beniorrbage  and  leaking  of  cerebrospinal  fluid  into  the  nasal  cavitv. 

Fraetnres  of  the  poaterior  portion  of  the  vault,  wben  thev  do  radiate,  i^ 
qnently  send  lines  of  fracture  do^Tiivard  toward  the  margin  of  the  foramen  in«?" 
nnuK  and  occasionallv  bevond  it  inti>  the  basilar  procesa.  This  tvpe  of  fractni^ 
is  the  most  serioua  of  ali  eranial  fractures,  dne  chiefly  to  the  great  danger  oi 
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meduilarv  edema  resnlting  froni  tlie  pressiire  of  liemorrhiige  or  edema  beneatb 
the  tentorinm.  The  sigiis  of  meduilarv  edema  iisuallv  appear  very  soon  after  tbe 
injiirv,  mul  death  oeeurs  fretjiientlv  witbin  2  hours*  A  subtemporal  deeoHipres- 
Bion  111  tbese  eases  offers  what  little  clianee  thcre  is  for  reeoverv.  Foiir  nf  the 
opc?nited  cascs  that  died  revealcd  at  autopsv  this  tvpc  uf  fracturc  of  the  oeci[>ital 
l>one  and  it>i  basilar  proeess. 

It  is  iiiterosfing  to  iii>te  tlnit  a  nttist  eoniinon  site  for  dirn-t,  di'i>ressed 
fractures  is  in  the  upper  posterior  portitm  of  the  vaidt,  aboiit  the  piisterior 
loiitaiiel,  and  vet  tbe  h>wer  oeeipital  area  mirroiiiiding  tbe  foranieii  uiiiLn^iim 
i^  80  wel!  proteetcd  b}'  largc  bonv  biittresses  tbat  tbe  lines  of  fnieturc  radiate 
*^i€8t  frefjiieiitlv  forward  into  areas  of  eomparative  safetv  rather  than  baek\vard 
■'lito  the  occipital  bone  beiieath  tbe  tentorium — a  most  daiigeroiia  area. 


SVBIFTOMS  AKD  SlQnS  OF  FEACTURES   OF  THE  SKULL 

I.     STMPTOMS   (BEIBFLT) 

Tbe  8\Tnptoms  of  fraetiires  of  the  skiill  are  natiirallv  few. 

A.  Headaehe. — Ileadaehe  of  a  **throbbnig/*  "beating"  eharaeter  is  practi- 
callv  ahvavs  present.  At  times  it  ia  onlj  a  diill,  heavv  fecling  in  the  vcry  mi  Id 
cases,  while  in  tbe  eases  wbieb  stili  remain  eonseious  it  is  verv  severe  and 
intense — the  tvpical  'Vsplitting^'  headacbe.     Tbe  reatlessness  may  be  extreme. 

B.  Nattsea* — Nauaea  is  very  common,  and  if  the  injiiry  baa  bcen  received  2 
or  3  bon  rs  after  a  nieal,  vem  J  t  ing  mav  oeciir,  Too  niiicb  importunee,  bovvever, 
has  been  placed  in  the  past  upon  tbe  symptom  of  iiansea ;  in  mv  expericncCj  it  is 
associated  with  any  conditiou  produeing  shoek,  vvbether  tbe  injurj  be  crauialj 
abdomirial,  or  elsewhere.  It  is  no  index  of  increased  intracranial  pressurc, 
unless  extreme  and  in  subtentorial  lesions  abont  tbe  mcdnlla. 


n*     SIGNS 

Local  Signs. — An  accident  sufficient  to  fracture  the  sknll  mnat  necessarilj 
injure  the  ontside  of  the  head  to  a  greater  or  lesa  extent;  gncb  contiisions  muat 
be  rigidlj  excl\ided  in  making  a  diagnosis  of  fraetnre  of  the  skiilL  EcchTraoses 
about  the  orbita  and  mastoid  regions,  and  bemorrhage  frnra  tbe  noše,  month, 
and  ears  are  freqnently  tbe  result  of  loeal  injuries  and  in  no  waT  assoeiated 
with  a  fraetnre  of  tbe  sknll;  hematomata  of  the  sealp,  espeeiallv  if  snbperi- 
eranial,  mav  easilj  simnlate  depreseed  fraetnres  of  the  vault;  tbe  reverse  is  also 
tnie,  linear  fraetnrea  of  the  vanlt  being  freqnently  eoneealed  beneath  hemato- 
mata. In  donbtfnl  cases  tbe  heail  sbonhl  aKvavs  be  shaved,  and  an  exploratory 
incision  throngh  tbe  sealp  sbonhl  be  niade  to  aseertain  tbe  trne  condition;  a 
carefnl  bimannnl  [ialpati<m  of  tbe  bea^l  is  verv  important. 

Any  bleeding  eoming  from  tbe  noae,  throat.  or  ears  ahonld  always  have  its 
Bource  investigated ;  if  cerebrospinal  flnid  is  observed,  then  a  fraetnre  of  the 
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flkiil!  miist  be  preseiit.  Sul>t?onjunetival  hemorrhages,  as  well  as  ecchjTiioscsm 
the  raaatoid  regioii  appeariiig  soon  after  the  accident,  witliout  a  Icical  contusion 
being  present,  are  vcry  indicativo  uf  a  basa!  fractiire;  if  these  sigos  appear 
after  1  or  2  davs,  thcv  are  especially  miggestive.  It  is  possible,  howcver,  tohave 
a  subi^orijiiiictival  lieinorrhage  ancl  yet  na  fracture  of  the  orbita!  bones. 

In  aevere  fractures  the  leakage  of  blood  and  cerebrospinal  Huid  luav  beso 
frce  that  tbe  tissues  aboiit  the  orbits  aiuJ  in  the  oecipital  region  will  bccome 
markcdlv  edematous  and  boggv-  A  mere  eeehyniusis  of  the  orbit  is  of  no  diaf 
nostie  value,  since  any  injurj  to  the  anterior  portion  of  the  scalp  will  produce 
the  tvpiral  *'blaek  cve." 

General  Signs. — ^A,  PUL8E. — (.)wing  to  the  iisnal  presenee  of  shock,  the 
pnlse-rate  following  a  fractiiro  of  tho  skull  is  frcqi]0iitlj  110  and  over,  and  tiii 
maj  continne  for  se^^eral  hoiirs  until  the  shock  gradnallv  disappears;  the  pulae 
will  then  be  lowered  to  its  noraia!  rato,  and  may  beeonie  niiieh  less.  If  tSO 
or  below,  a  definite  degree  of  intracranial  pressure  is  iisiiallv  preaent;  how' 
ever,  the  normal  pulse-rate  of  the  patient  shonid  always  be  ascertained,  The 
pulse-rate,  unfortiinatelj,  is  not  an  aeeurato  mcans  of  determining  the  severitv 
of  the  intracranial  lesion ;  oriHnarilv  tho  greater  the  intraoranial  pressure  and, 
therefore,  the  lesa  the  blood  snpplv  to  the  mednlla,  the  slower  the  pnlae-rate,  biit 
the  rcsistance  of  the  niednlla  to  slight  ehangeg  in  its  eirenhition  varies  so  much 
in  different  individiials  that  it  is  possihle  to  have  a  high  degree  of  iiitracramal 
pressure  and  yet  a  pulse  remaiiiing  between  70  and  80  for  a  number  of  hours; 
finali  v,  the  regulator  v  niechanism  of  tlic  medni  1  a  maj  be  affeeted,  aud  then 
the  signs  of  mcdnllarv  eompression  advance  nnnsnallv  rapidlj — leading  to  the 
qiuck  death  of  the  patient  I  have  hacl  several  cases  in  which  the  pulserate 
remained  between  70  and  80,  and  vet  the  ophthahnoscope  revealed  marfced 
signs  of  high  intracranial  pressure;  at  operation  the  high  pressure  was  ctin- 
firmed,  iianallj  due  to  a  markedlj  swo!len  edeniatons  brain  with  nunieroiis 
punctate  hemorrhages  in  its  cortex— the  subdiiral  cerebrospinal  fluid  beiag 
blood-tinged. 

IIowever,  if  the  pulae-rate  is  1owered  to  60,  and  especiallv  to  50,  we  hnve 
an  excellent  danger  signal,  which  should  always  be  heeded.  Anv  further 
lowering  of  the  pnlse-rate  is  iisuallv  assoeiated  with  irregular  respiration  of 
the  Chevne-Stokes  tvpe  and  the  prognosis  becomes  verv  poor  indeed. 

As  the  piiLse-rate  is  lowered,  the  charactcr  of  the  pnlse  itself  becomes  fuHj 
8trong»  and  well  sustained — apparentlv  an  excellent  pulse;  it  is,  however,  oalj 
the  attenipt  of  the  circulatorv  metdninism  to  overcome  the  partial  anemia  of 
the  medulla  dne  to  the  incrcascd  intracranial  pressnre,  and  to  force  bloo<l  into 
it.  If  this  condition  remains  for  a  variable  length  of  tinie,  signs  of  niedullarv 
eollapso— rapiil  shallow  pnlse  and  tjiiick  irregnlar  respirations — ^may  occui  at 
anv  moment^  and  tlien  dcath  is  nierely  a  mat  ter  of  h  on  rs. 

B.  RESPIRATION.— The  respiration,  like  tho  pnlse-rate,  may  be  affected 
by  shtjck,  and  nmv  exceeil  30  for  an  honr  or  more  innncdiatclv  after  the  injurjr- 
Its  rate,  however,  becomes  the  normal  20  to  24  much  more  qulckly,  and  remaiai 
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rajal  imleaa  the  intracraiiial  pressura  beconies  so  liigh  as  to  cause  the  definite 
ledullarT  sigiis  of  a  Cliovne-Stokes  tvpe  of  breathing.  In  such  cases  tlio  period 
f  apnea  or  nou-breathing  niav  exceed  40  aeconds.  It  seems  that  the  pulse  is 
lore  easilv  affeeted  bv  iTitraerania]  pressiire  than  the  respiratioiij  and  when 
e  lattcr  is  inthieneed,  a  liiediillarv  eollapse  mav  t>ccur  at  any  inonient 

C,  BLOOD-PRESSURR^ — It  has  beon  mmt  intereating  to  record  the  influence 
intriioranial  pros.siire  tipoii  the  f^^eneral  blood-pressure  in  the  cases  of  fracture 
the  skiill.     It  \vas  surprising  to  aseertaiii  that  rarelv  was  the  blood-pressare 

Poed  bejDTid  100,  and  then  oni  v  in  the  easca  showing  earlj  signs  of  medullary 
tnpression;  in  these  cases  the  blood-pressiire  might  ascend  to  200  with  a 
Ise-rate  of  50  and  below,  and  a  Chevne-Stokea  respiration,  showing  an  e^- 
^me  degree  of  intracranial  pressurc  and  one  that  eould  not  be  long  siistained 
the  medni la*  These  were  the  eases  allowed  to  wait  a  number  of  honrs  before 
J  decompression  was  performed,  and  tbeir  recoverv  was  most  donbtful.  Our 
?rative  niortalitv  is  yery  high  for  cases  that  have  been  al]owed  to  reach  thia 
ireme  degroe  of  raednllarv  compression;  signs  of  a  mednllarv  collapse — high 
Ise-rate  of  a  sha!low,  poorlv  snstained  eharacterj  irregnlar,  shalIow  respira- 
a3y  and  a  blood-pressnre  of  100  and  less  nsnallj  followed  within  several 
irs — oporation  or  no  operation. 

A  Tiiimber  of  Vears  ago  vene^ection  was  considered  advisable  to  lower  the 
rease  in  the  general  hlood-pressnre ;  von  Bergnian  and  T.eonard  Ilill  thought 
'orably  of  it.  IIoweverj  it  is  no  longcr  emploved  because  it  is  now  known 
tt  this  increase  in  the  general  blood-pressnre  is  the  attempt  of  the  vasoniotor 
ichanism  to  force  blood  into  the  intracranial  chambers  and  thiis  into  the 
idulla  by  overcoming  the  inereased  intracranial  pressnre.  To  bleed  a  patient, 
less  in  the  very  mild  caaes,  is  thns  an  exceedingly  dangerous  procedure  and 
vavs  contra-indicated, 

D.  PARALY8E8* — l^nless  the  fractnre  of  the  skull  is  a  depressed  one  over 
;her  motor  traet,  so  that  the  underlving  cortex  is  compresaed  and  ©ven 
*erated,  or  there  is  a  large  extradnral  bemorrhage  (dne  to  a  rnptnre  of  the 
iddie  meningeal  arterv)  and,  lesa  freqnently,  a  snbdural  ciot  overlying  the 
me  area,  it  is  rare  for  a  fractnre  of  the  sktill  to  produec  paraivses  of  the  ex- 
smities,    Espeeiallv  is  this  tnie  of  fractnres  of  the  base. 

Paralvses  of  the  cranial  nerves,  espeeiallv  those  controlling  the  movements 
the  eyeball — the  third  (ocnii  niotorins),  the  fonrth  fpatheticns),  and  the 
irth  (abdncens) — and  also  the  seventh  (facialis),  are  very  comnion  in  basal 
actlires,  rcsnlting  in  ptoses,  stmbisnnis,  and  facial  paralvses.  If  the  nervea 
ive  been  severed,  then  a  pennanent  paralvsis  resnlts,  bnt  very  freqncntly  the 
iraly8i8  fades  away  after  the  h^cal  pressnre  has  been  removed — commonly  by 
e  absorption  of  a  blood-elot. 

The  other  cranial  nen^es  most  frcf(nently  affected  are  the  first  (olfactorinB), 
e  fifth  ftrigeniiinis),  and  the  cighth  fanJitorins).  The  second  (optična) 
id  the  other  cranial  norves  are  rarelv  primarilv  aiTected. 

Motor  aphasia  frefpiently  resnlts  from  aiibdural  and  cortical  clota  overlying 
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tlio  motor  ^iifcrli  aren  iif  the  It^ft  third  frontal  convohition  posterioriv;  iu  manv    I 
cmca  it  is  iiicroly  a  paraphasia.  I 

E.  AREAS  OF  ANKSTiiESiA.-^  Ft  IS  rare  for  anesthesia  to  be  present.  It  I 
does  oecnr,  lunvtncu',  if  tht^  tiftli  cranial  nerve  (trigeraiiius)  bas  been  injurei  I 
and  espc€ially  if  a  large  extradiiral  or  even  a  subdural  hemorrbapre  exerts  i  I 
presBure  over  the  postrolandic  area  anffieieiit  to  le^en  its  sensitiveness  to  atlereat  I 
impnlsps;  iisiiallv,  liowever,  iiierelv  a  bvpestbosia  reaults;  astereognosis  niav  be  ■ 
preselit.  1 

F.  CONVUL8IONS. — Spasmodic  twitchiiigs,  and  even  con^^ulsions,  ustiallv  of 
the  lofiilized  Jaeksoiiian  tvpe,  occiir  most  frcciuentlv  as  the  result  of  cortical 
irritation  froiu  the  presence  of  subarachiioid  and  suhpial  (cortieal)  hemor- 
rhages ;  oc'(*asionally,  snbdiiral  clots  prodiice  thein  (confirmed  by  operation),  hi 
the  otlier  fornis  of  iiitraeraiiial  pressure  atiJ  hemorrhage  conviilsions  are  ram 

G.  REFLEXES.^ — The  presenee  of  severe  shoek  is  an  important  faetor  in  in- 
fliieiicinii;  the  activitv  of  tlie  9\iperficial  aiid  deep  reflcxes.  In  lesa  severe  degrees 
of  shoek  tbo  skin-ret1exe9  cannot  be  elicited,  while  the  deep  reflexe-s  are  present, 
and  in  the  extrenie  condition  of  shoek  thev  mav  l>oth  be  entirelv  absent.  As  the 
patient  reeovera  from  the  ahoek^  iirst  the  tendon-refiexea  return  and  thea  the 
8kin-reHexes. 

These  reflexes  iisnallv  become  more  and  more  active  nntiliiiey  are  distinetk 
exagf!:erated,  and  if  either  pvramidal  traet  is  compressed  or  injnred  intra- 
craniallv,  then  the  definite  signa  of  such  involvement  are  to  be  reeoguized  by 
the  pa  tel!  a  and  anklc-chmns,  the  dorsal  flexion  of  the  larpre  toe  upon  pl;intar 
stroking  (Eabinski^s  si  jim  i,  and  markedlv  inereased  tendon-reflexes  of  tJje  ann 
and  leg  of  the  opposite  side  of  the  ho<ly,  \vherea3  the  abdoininal  skin-reflexe9  are 
nsuallv  lessened  or  even  abolished  on  the  side  oppoaite  to  the  le^ion.  It  is,  bnw- 
evoFj  rare  for  these  si^s  to  be  iniilateral  a  Ione,  nnleas  in  eases  of  lesions  affect* 
inij  onlv  one  side  of  the  eortex,  sueh  as  fraetures  of  the  sknll  v^ritli  a  imilatiTal 
extradural  hemoiThage.  In  the  inajoritv  of  eases  of  fraetiire  of  tbe  sknll,  Wtli 
sides  of  the  brain  have  been  so  damaged  that  there  is  a  marke*!  exaggeratioa  of 
the  reflexes  of  both  sides  of  the  bodv,  and  in  manj  eases  a  bilateral  esteMOf 
reflex  of  the  toea ;  this  latter  aii^  mav  last  but  a  few  honra  in  the  mild  casea, 
8howin|r  that  no  extensive  daniage  has  bt?en  done  to  the  pyramidal  tract;  bow- 
ever,  it  is  a  verv  reliable  sign  and  its  presenee  is  alway9  very  significant.  In 
eases  where  one  side  of  the  eortex  has  been  damaged  more  than  the  other  side, 
the  eloniis  and  the  Eabinski  sign  will  persist  on  the  side  of  the  bodv  opposite  ihe 
more  damaged  side  of  the  eortex  and  gradnallv  f ade  away  upon  the  side  of  the 
hodv  opposite  the  less  damaged  eortex* 

Inereased  intracranial  preasnre  dne  to  a  aimple  edema  alone  is  suffieient  to 
produee  these  sljnrns  of  pvramidal  traet  affection,  and  the  signs  win  persist  as 
long  as  the  edematons  eondition  remains^ — in  the  mild  eases  for  several  davs; 
in  the  more  severe  eases^  sometimes  for  2  week3  and  even  rauch  longer.  Iu  sev- 
erni euses  of  fraetnre  of  the  sknll  of  moderate  severitv,  I  have  seen  exagperated 
reflexeg  and  even  a  bilateral  Babinski  reflex  remain  longer  than  3  months  after  i 
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t;lie  date  of  the  injiir}%  together  with  a  geDeral  nervons  instabi]ity  associated 
^th  rcstlessness,  imtabilitv^  and  emotioBalism  of  the  extreme  tjpe,  the  patient 
leing  easilv  depressed,  with  crving  spella,  and  more  easilv  angered. 

H-  LUMBAE  PUNCTURE, — As  a  dcfinite  diagncstie  aid  in  fraetiiro  of  the 
akni!,  the  valiie  of  hmibar  piinctnre  has  been  verv  mnch  ovcre.stimated ;  the 
absence  of  blood  aBd  of  pressiire  does  not  exc]xide  a  fracture  of  the  skiiU  with 
hemorrhage,  either  extradural  or  intradnral.  In  acveral  caacs  the  report  of  tho 
i*erf*bmspinal  Hnid  obtaiiied  hv  hmihar  punetnre  has  heeii  negative,  and  vet,  at 
operation,  intradnral  bleeding  has  been  fonnd ;  an  explanation  of  this  might  be 

|h  a  possible  blockage  of  the  intracranial  cirenlation  of  the  eerehrospinal  flnid. 

^m  Besides,  in  cases  of  high  intracranial  pressnre,  it  is  distinetlv  dangerous  to 
withdraw  cerebrospinal  flnid  bv  Inmbar  pnnetnre  for  fear  of  the  mednlla  being 
foreed  down  into  the  foramen  niagnum  upon  lessening  the  intraspiiial  preasnre* 
In  one  of  my  cases  earlj  sipns  of  me<hi!lary  compression  (with  roeoverv)  ap* 
peared  immediatelv  after  the  withdrawal  of  onlv  10  c.  c.  of  corehroii^pinal  Hnid 
bv  lumbar  pnncture,  and  in  a  second  čase,  after  more  than  20  c,  c,  had  been 
allowed  to  flow  ont  (by  mistake  iinder  the  impression  that  it  woidd  relieve  the 
patient),  snch  rapid  marked  signs  of  mednllarv  oompression  appearcd  that  I 

^kemoved  the  postcrior  half  of  the  foramen  raagiuim  in  the  hope  that  the  patient 
miifht  n*L»o%'er,  hnt  it  was  too  late;  I  fonnd  the  mednlla  firmlv  jamnied  down 
into  the  foramen  magnum,  ehoking  it* 

If  a  Inmhar  pimctnre  is  conaidered  advisable,  I  now  remove  not  more  than 
5  C*  C,  very  sIowlv  (drop  bv  drop),  antl  then,  after  15  minntes  have  elapscd,  if 
there  are  no  eontra-intlications,  T  alIow  5  c.  c.  more  to  eseape.  To  obtain  onIy 
thia  emall  amonnt  of  eerehrospinal  fluid  when  it  is  nnder  high  pressnre  is  verv 
difficult,  at  times  it  being  nceo8sary  to  hold  a  sterile  glovcd  finger  over  the  end 

■  of  the  punetnre  necdle.  Ahaolute  asepsis  is  naturallv  important. 
In  miki  degi-ees  of  intracranial  pressure  resulting  fnnn  a  fracture  of  the 
Bknll  or  in  cases  of  severe  concnsaion,  it  is  conceivahle  that  repeated  reniovals  of 
small  amonnts  (not  more  than  5  c.  e.)  of  cerehros|)inal  fluid  by  Inmhar  pnnc- 
^^tnre  would  lesaen  the  headacbe  and  other  discomforts  rcstihijig  from  increased 
^■pressure.  However,  I  shouhi  not  adviae  it  as  a  roiitine  proeednre,  as  there  is  a 
definite  element  of  danger  in  its  use,  even  in  cases  of  mild  intracrnnial  pressnre. 
In  f(*nr  horderdine  cases,  5  e.  (*.  of  oerehrospinal  flnid  were  removcd  by  him- 
bar  punetnre  to  ast^ertain  the  presenee  or  absence  of  IdofHl ;  snch  an  immediate 
relief  of  the  intense  headache  was  experienced  bv  each  patient,  and  in  2  of  thera 
snch  a  marked  ''briglitcning"  mentallv  and  awakening  from  their  shiporons 
condition,  that  a  Inmhar  pnnetnre  was  repeated  later  in  eacli  of  these  cnscs  and 
apparentlv  with  goml  results*    The  recovery  wa8  nneventfnl. 

L  X-RAY, —  In  cases  of  possible  fracture  of  the  sknll,  im  X-Tiiy  pictnre  will 
frequently  reveal  a  **erack"  in  the  squamous  portion  of  the  teinporal  bone  or  in 
the  greater  wings  of  the  sphenoid  lK>ne  oxternjd  to  the  orbit.  Botb  sides  of  the 
head  slundd  be  expo.sed ;  a  stereoscnpie  view  is  scjmetimes  verv  heljifnb 

Natnrallv,  the  treatment  of  these  cases  remains  the  same^  whether  there  is 
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a  fractiire  or  not— a  deeompression  being  considered  t>oly  in  the  preeeuc^  of 
marked  intracranial  pressure*  The  operation  is  not  to  remedj  the  fracture, 
but  to  oflFset  the  resnlts  of  the  fraetiire  and  the  injiirv  to  the  braiu.  In  inv 
opinion,  ali  milti  cases  of  head  injiirv  shonld  be  treated  as  possible  fractiirefiof 
the  sktill  by  the  pailiative  expeL*tant  method,  aiid  a  deeompression  advised  ualv 
when  this  method  fail«  to  prevent  an  inercasing  intracranial  pressure  as  shown 
by  the  oplithalnioseope. 

J,  URINE  EXAMINAT10N. — Ali  examination  of  the  urine  within  G  hom 
after  the  injurv  will  frecpientlj  reveal  tho  presence  of  sugar;  especiallj  is  this 
trne  of  basal  f raetiires  exten(liiig  throngh  the  mithlle  fossa,  and  particularl^  int) 
the  sella  tureica,  thus  disturbing  the  pituitarj  body. 
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TJnder  nonnal  eonditions,  the  lieight  of  intracranial  pressnre  depends  npon 
the  general  artcrial  hlood  prcasurc  in  a  direct  ratir* — the  hi^her  the  blood  pres 
Bure,  tho  hi^her  the  intracranial  pressure,  and  the  lo\ver  the  blood  prois^ure,  tlie 
Iower  the  intracranial  pressure.  This  ratio  remains  constant  unless  marked 
pathological  lesions  occnr  intraeraniallv,  snch  as  a  large  hemorrhage  ur  tlie 
terminal  stages  of  a  large  tninor  formation;  then  the  increased  intracranial 
pressure  maj  exceed  the  arterial  blood  pressure,  tcmporarilv  and  periodicallv 
at  firstj  but  if  not  relieved,  then  pennanentlv,  resnlting  in  the  death  oi  the 
patient.  Xaturally,  tho  intracranial  pressure  is  highest  in  the  arteries,  and 
then  in  the  eapillaries,  and  lo\vcat  in  the  cortical  veins  and  the  large  venous 
sinuses.  Other  eonditions  remaining  the  same,  any  increase  in  the  amoinitof 
inflow  of  intracranial  blood  or  anv  blockage  of  its  ontfloiv  prodnces  a  ris«  o! 
intracranial  pressure. 

Another  faetor,  however,  in  intracranial  pressure  is  the  cerebrospinal  fluid, 
Secreted  bv  the  clioroid  plexufl  of  veins  in  the  third  ventricle,  it  passes  intothe 
lateral  ventricles  and  aiso  backvvard  into  the  fonrth  ventricle,  \vhere  it  escapea 
throngh  the  foramina  of  Slajendie  and  Lnaehka  into  the  subarachnold  space^ 
to  bathe,  as  it  were,  the  cortex  of  tlie  brain  and  the  surfaces  of  the  spinal  cord— 
floating  them  to  a  eertain  extent. 

It  is  be!ieve<i  that  the  cerebrospinal  fluid  reenters  the  circulation  by  means 
of  the  pacchionian  bodies  and  the  numerous  cortical  veins.  Whetber  tbis 
fluid  brings  nourishment  to  the  ner\^e  eella  or  carries  away  waste  proHicte  is 
unknown,  The  amount  of  cerebrospinal  fluid  depends  upon  manv  factors, 
especially  the  rate  of  its  secretion  and  the  rate  of  its  excretion ;  in  hvdrocephalos 
it  is  uiiknovvn  whether  tbere  is  an  increased  secretion  or  a  lessened  escretioiu 
Its  amount  tends  to  be  increased  by  a  rise  in  the  blooj-pressnre;  esp<x.'ially '^ 
this  80  in  trnnnjatie  eonditions  of  the  skull,  particularlj  fractiires  of  theskull 

One  effect  of  n  prolnnged  increase  of  intracranial  pressure  is  the  resultifip 
partial  aneniia  of  the  cortex;  tho  amount  of  blood  reacbing  the  eortcx  is  thiis 
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l^sened,  so  that  the  dclicate  cortical  nerve  cclls  do  not  receive  their  normal 
blood  siippl\%  and  a  partial  starvation  of  them  results,  so  that  tbe  cortex  be- 
comes  pale  and  trn  increase  of  neiiroglia  celi  s  occiirs  in  it.  This  increase  of 
nerve  eonneetive  tissue  tends  to  prevent  tho  normal  functioning  of  tbe  cortical 
nerve  cells,  and  is,  in  niv  opinion,  the  cause  of  inany  of  the  so-called  ^^post- 
tranmatic  neuroses''  foUowing  fractnres  of  the  skiill,  such  as  persistent  head- 
aches,  dizzj  spells,  iiidefinite  paina  in  tbe  head,  changed  personahtv  to  one  of 
emotional  exciteraent  and  iiTitabilitv,  or  to  one  of  depreasion,  general  nervoiis 
instahilitv,  fainting  spells,  etc.  A  high  intracranial  pressure  lasting  7  dajs  or 
more  is  apparentlv  anflicient  to  prodnce  tbese  conditions*  One  rase  at  autopsv, 
following  fractnre  of  the  skiill  8  vears  previonslv,  showed  a  marked  increase  of 
the  neuroglial  tissne  cells  in  the  cortex;  since  the  fractnre  of  the  skull  with 
definite  signs  of  an  inercased  intracranial  presstire,  the  patient  had  suffered 
from  intense  headachea  and  at  tinies  epilcptiform  attacka.  Thcre  raay  have 
been  in  this  čase  subpial  pnnctate  heniorrhages  caiising  an  unusnal  amoiint  of 
coDDeetive-tissnc  formation  in  the  cortex. 

Kocher^B  First  Stage  of  Comprcasion,- — The  effecta  of  increased  intracranial 

pressure  varv  according  to  wliether  the  compresaion  is  sndden  and  aciite,  or 

^adnal  and  chronie;  if  the  latter^  then  a  certain  araonnt  of  adaptation  of  the 

brain  occnrs,  so  that  a  nmeh  higher  prcsHiire  mav  bo  endured  witbont  producing 

tnarked  signs  of  its  prcsence;  this  occurs  vcry  fretpientlj  in  slovvlj  gTowing 

tiimor  forma tions  of  the  brain.     Tn  eitber  čase,  whether  aciite  or  chronie,  the 

increased  intracranial  pressure  first  expels  the  exce38  cerebrospinal  thiid  and,  as 

"brain  tissne  itsolf  is  non-compressible,  it  then  compressea  the  local  blood-vessels, 

so  that  tlie  amount  of  intracranial  blood  is  alightlv  lessened ;  as  tbe  blood  In  tbe 

cerebral  veins  is  under  a  verj  low  pressure,  tbese  veins  become  filled  with  blood 

and  dilatetl  so  that  the  ncxt  sign  is  a  venons  stasis,  its  8_\^nptonis  being  head- 

ache,  drowaincs8,  and  possiblv  stupor;  tho  piilae,  respiration,  and  blood-pressure 

are  not  affected.     This  fonns  Kocher'a  first  stage  of  compression  clinicallj— 

the  stage  of  eompensation,     Tlie  retinal  veins  are  usnaltv  m  neb  dibited. 

Kocher'3  Second  Stage  of  Compression,— If,  however,  tbe  intracranial  pres- 
sure stili  rises,  it  tends  to  approximate  the  pressure  in  the  capillaries,  and  ao  a 
partial  anemia  results.     If  tbe  pressure  is  a  local  one,  such  as  that  dne  to  a 
middie  meningeal  bcniorTbage  or  a  depreased  fractnre  of  the  vault,  then  a  local 
anemia  of  tbe  nnderlving  cortox  results  \vith  impaimicnt  of  function  of  that 
cerebral   area;  naturallv,  the  more  distant  the  areas  of  the  brain  from  the 
^ocalized  eonipresaion,  tbe  less  are  thev  affected,  and  as  tbe  falx  eerebri  and  tho 
^entorium  fonn  Ti  fairlv  separate  compartiucnts  of  tbe  braiti,  it  is  possihle  for 
k  I  hemiaphere  to  be  disnbled  bv  an  extra<lural  hemorrhage  and  yct  the  opposite 
Itemisphere,  and  espcciallv  tbe  rcrebelhun  and  niedulla  sitnatcnl  beneath  the 
"t:<;iitx>rinm,  to  bc  onlv  aligbtlv  aflFccted.     The  tcntorinui  is  of  tbe  utmost  ira- 
J>ortance  in  this  resj>ect — a  prolecting  barrier  for  the  all-iniportant  medulla,    Tf, 
^>n  the  other  hand,  tbe  increasc<l  pressure  is  of  subdnral  origin^  as  a  suhdural 
^icmorrhage  or  a  sndden  increase  in  the  amoitnt  of  cerebrospinal  iltiid  fo]Iowing 
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a  fracture  of  the  skuU,  tbeii  the  pressure  becomes  geucral  and  ali  portions  of  the 
brain  are  equally  affected ;  in  tbe  caso  of  a  siibdiiral  elot,  naturallj  the  imdCT* 
Iving  of>rtex  is  more  comprcased  than  the  more  distant  areas  of  the  braiu, 
althoiigb  in  tbese  cases  of  cfeneral  pressure  it  is  the  effect  iipon  the  mediilln  that 
is  to  be  feared;  snbtentorial  loca!  pressure  would  prodnem  tbe  same  impairment 
as  hifjb  intracranial  general  presaiire. 

Tbe  first  effect  iipon  tbe  mcdiiUa  of  a  continiied  rise  of  the  intracranial 
pressure  is  one  of  slight  aneniia  of  tbe  niedulla,  produciug  a  slow  pulse  of  GO  or 
bclow,  due  to  the  stimiilation  of  the  vagus  nucleus,  and  a  slight  rise  iu  the 
general  arterial  blood-preasiire  dne  to  tbe  atimiilation  of  tbe  vasomotor  center, 
caiising  not  only  a  constriction  of  the  periplieral  blood-vessels  themselves,  bul 
espcciallv  of  those  vessels  of  the  splanchnic  field-  Besides,  the  venous  stasis 
beconies  more  marked,  eo  that  the  headacbe  is  severe,  associated  with  rest- 
lessuess  and  even  delirium;  a  definite  cjanoBis  appears.  These  definite,  tbongh 
moderate,  eigiis  of  bigb  intracranial  pressure  form  Koeber's  seeund  stage  of 
compression  cliiiicallj*  An  opbthalraoscopic  examination  reveala  large  dibted 
retinal  veins  with  or  without  edema  of  tbe  disks,  This  period  is  nndoubt- 
ediv  the  best  tirne  to  operate  to  relieve  tbe  intracranial  pressure — before jte 
sigiis  of  extreme  raedullarv  compression  have  occurred. 

Zocher-s  Tliird  Stage  of  CompressioE. — -KfR^her^a  tbird  stage  of  compressiSr 
clinieallr  consists  of  tbe  major  or  bulbar  signs  of  compression.  As  the  intra 
cranial  pressure  continuea  to  rise,  it  produces  a  greater  anemia  of  the  medulla, 
80  that  the  intracranial  pressure  at  times  maj  et|ual  tbe  capillarv  pressur«  of 
the  mednlla ;  if  it  were  not  for  the  regulator  v  meehanism  of  the  circulation  in 
the  mednlla,  sncb  an  occurrence  would  resni  t  in  tbe  immediatc  and  pennanent 
cessation  of  the  cardiac  and  pulmonarj  aetivitj,  and,  tberefore,  the  death  of  tbe 
patient.  Fortunatcly,  boweverj  as  the  anemia  of  the  mednlla  becomes  greater* 
tbis  vcrv  absence  of  bhx>d  so  atimnlates  its  vasomotor  center  that  the  genenl 
arterial  blood-pressure  is  raised,  more  blood  is  forced  into  the  medulk,  and  in 
tbia  manner  the  partial  anemia  is  overcome,  at  least  temporariIy,  Cliaiealh' 
tbe  picture  is  most  striking;  as  the  intracranial  pressure  increases  imtil  itt^nd« 
to  prevent  the  norm  al  flow  of  blood  into  the  medulla,  the  resni  ting  partial  anenji« 
so  stimulates  the  vagus  center  that  tbe  beart  rate  gradnallv  becomes  lovvered  to 
50  and  below,  and  tbe  pulse  to  a  full  kuinding  cbaraetcr;  the  respiratioti  be^ 
eomes  less  and  lesa  frecpient  until  a  period  of  apnea  or  non-breathing  results.diie 
to  the  anemia  of  the  respiratorj  center  in  the  mediilla ;  thcf  patient  mav  not 
breathe  for  40  aeconda  or  even  more.  During  tbe  earlier  part  of  this  period  of 
*Mown-wave/'  tbe  blood-pressure  falls  slightlv,  the  patient  graduallv  \)e^M^ 
more  and  more  stnporous,  tbe  pupils  šlowly  dilate,  and  tbe  reflexe8  are  abolisbed 
— ^the  results  of  a  definite  anemia  of  the  meihilla.  Then,  as  this  prolongation 
of  the  meduUarv  anemia  atimnlates  the  vasomotor  center  to  reuevve«!  aetiintti 
tbe  general  h li>od -pressure  is  graduallv  raised  to  overcome  the  intracran'*' 
pressure  until  bhx)d  is  forced  into  the  medulla,  the  beart  rate  incrensc^i.  ai^'* 
then  the  patient  hegins  to  breatbe  again  as  a  resnlt  of  the  respiratory  croter 
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l>eing  resuppiied  witl»  biood.  Ihiring  tliis  perit^d  uf  *'iip-wav(^/'  tlie  cvaiioHis  is 
extreme,  the  popi  Is  eoiitraet,  aud  tlie  patient  nmy  groan,  beeome  restleSvS,  and 
even  conscious.  Tlie  rettexe8  return  and  the  ophthalmoscopic  examination  re^ 
veals  donlde  paprillcdema  or  "choked  disks,'-  i,  e.  the  iutracrauial  preasnre  is  so 
high  that  tlie  resulting  venous  stasis  pnidiices  an  edema  of  the  optic  nerve  dhcs 
so  that  their  niargins  and  the  entire  discs  themselvea  are  obaeiired,  the  retinal 
veins  are  dilnted  and  at  times  Imried  in  the  edematcms  retina,  Even  the  other 
extraeranial  veins  of  the  scalpj  and  particnlarlj  of  the  npper  evelids,  are  dilatcd. 

As  the  mednlla  becomes  snpplied  with  blood  agaiii  following  this  period  of 
"np-wave/'  the  stiinnlation  of  its  vasomotor  center  is  lessenedj  90  that  gradnally 
the  general  arterial  hlood-pressnre  diminishes  iintil  the  a_vnipti>nis  and  afgns 
of  the  '*(lown'Wave"'  heeonie  more  and  more  marked ;  then  the  "np-wave''  begina 
again,  as  ontlined  above,  and  this  periodicitjr  of  sjTnptoms  and  aigns  depeiidiiig 
iipon  the  rijse  and  fall  of  the  general  blood-pressnre  causing  the  Chevne-Stokes 
tvpe  of  respiration  (Traiibe-Herring  waves)  occiirs  again  and  again.  This 
condition  may  eontiniie  for  hours. 

Koclier*s  Fourth  Sta^e  of  Compression, — TTnless  the  intraeranial  preasnre  is 
no\v  ijnieklj  reiieved  by  an  oporation  (and  even  with  an  operation  the  ehanees 
for  recoverj  at  this  atage  of  comprea-^ion  are  slight)^  this  regiilatorv  mechaniam 
of  the  mediiUa  wi!l  finali  v  heeume  fatigiied^  so  that  the  vasomotor  stimnlatioii 
will  no  longer  be  able  to  raise  the  general  arterial  blood-pressiire  aViove  the 
intraeranial  presaurej  and  dnring  one  of  tho  '*down-wave8''  a  pernianeut  fall 
of  blood-preasnre  will  occur;  respiration  wil]  no  longer  begin  again,  and  the 
heart  will  eontinne  to  beat  irregnlarlj  and  rapidlv  as  a  aeparate  organ  nntil 
tlie  hIr>od-pre88nre  gradnallj  falla  to  zero,  so  that  even  the  heart  itself  \vill  eease 
beating,  Tliis  stagc  of  respiratorv  paralvsis,  associated  with  rapid  and  irrcgu- 
lar  cardiae  efforts,  dilated  pnpils,  profound  coma  and  eoniplete  mnsenlar  relaxa' 
tion,  and  a  pennanent  fall  of  the  general  arterial  preasnre,  fonns  Kocher'3 
fourth  stage  elinieallv  of  a  permanent  aneniia  of  the  me<lnlla — the  stage  of  loss 
of  compeiisation  or  the  terminal  stage,  alwaj8  resulting  in  the  death  of  the 
patienL 
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Tn  mv  opinion,  it  is  not  rare  tliat  miid  eases  of  fractnre  of  the  atnll  conaist- 

!ing  of  a  simple  '*crack'*  or  Itnear  fractiirej  espeeially  in  either  sqnamous  portiou 

of  the  vault,  are  treated  as  cases  of  severe  concnssion — a  ^'bad  hump  on  the 

lie-ad*'^and  the  fraetnre  is  not  recoguized,  owing  to  the  triviality  of  the  8\Tnp- 

toms  and  signs.    In  tliese  eases  an  X-ray  picture  is  of  valne,  althongh  the  treat- 

ment  remains  the  same — fractnre  or  no  fractnre.    Tt  is  indced  verv  snggestive 

of  a  "crack,"  if  a  snbconjnnctival  hemorrliage  appears  1  or  2  day8  aiter  a 

**bump/'  and  especially  if  a  heraatonia  develops  in  the  temporal  muscle.    Such 
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cases  should  a]way8  have  an  X-raj  picture,  and  it  will  be  surprising  how  inaiij 
linear  fraetures  of  the  splieooidal  wingii  and  of  tke  uiiderljing  squainoua  por 
tion  of  the  teitiporal  bone  will  be  discovered.  Four  of  my  cases  which  had 
reeeived  severe  'Mjunips''  on  the  head^  and  showed  oniv  tlie  svmptoins  aad  sijjna 
of  concnssion,  had  linear  fractures  of  eithcr  the  squamou9  bone  or  the  spbi?* 
noidal  win^s,  as  8hown  by  the  X-ray»  Repeated  ophtbalrao&copic  examinatioiis 
were  negative. 

Tlie  treatnient  of  cases  of  severe  concnssion  should  be  the  same  as  for  the 
cases  of  hntent  linear  fraetnrc  of  the  sknll  (as  revealed  bv  the  X'ray)  or  of 
possiblc  fracttires  of  tlie  skull ;  that  is,  the  treatment  should  be  directed  tovvAni 
a  lessening  of  a  high  hlood-pressnre  and,  in  this  woy,  the  lowering  and  even 
avoidance  of  an  intraeranial  presanre;  this  is  p  a  rt  i  eni  a  rlv  trne  if  tbere  is  an 
intraeranial  hemorrhage  of  preater  or  Icss  severitv.  In  ali  cases  of  injury  to 
the  head,  shock  is  an  important  faetur  and  shonid  ahvavs  reeeive  innnediaU' 
attention.     As  rontine  treatment,  tlie  fo!lowiHijj  nieasnres  are  important: 

1.  Absolute  Rest  in  Bed,  ftuiet  and  Warint]i. — The  roora  ahonld  be  cool 
and  darkened,  and  there  should  he  tho  greatest  possible  freedoni  from  noiseawl 
from  distnrhin^  elenients.  Relatives  should  be  exelnded  from  the  sick  room 
nnless  the  patient  is  tioconseionsj  and  even  then  it  is  a  wise  measure;  llie  em(^ 
tions  should  not  be  aronsed.  Small  repeated  hvpodermic  injections  of  morphia 
(gr,  l/s)  are  most  nsefnl  in  Insnring  quietness  to  excitable  and  even  delirious 
cases.  The  head  shonid  not  be  elevated  bevond  the  height  of  1  pilIoWj  and 
freqnently  it  is  advisable  not  to  raise  the  head  at  ali,  and  even  to  lower  it  in  the 
cases  of  severe  shoek,  bv  elevating  the  foot  of  the  bed.  Warm  blankets  anJ 
'^not  too  warm"  hot-\viiter  bags  shonid  be  apptied  to  the  hodv  in  cases  of  severe 
shock ;  then  flannel  or  rubbcr  bandages  may  be  wrapped  about  the  legs,  aflJ 
even  the  arnis.  In  cases  coniplicated  bv  aleoholism  an  immediate  gastric  laTUp 
is  benofieial.  The  patient  shonid  rernain  qnietly  in  bed  for  at  least  2  week8. 
Ali  reading  shonid  he  prohibited;  mauv  ^'nervous  hreakdo\v^s"  follnwing  nii]<! 
fraetnres  of  the  skull  result  from  the  neglect  of  this  simple  precantion.  The 
patient  should  not  attenipt  to  retnrn  to  his  bnsiness  for  at  least  3  nionths. 

2.  Catharsis.^ — An  ijnmediate  eneuia  of  soapsuds  or  oil  shonid  be  givent 
and  then  a  eathartic  administered  bv  month — either  a  saline  or  calomel  in  %• 
gr.  doses — followed  bv  a  saline  pnrge.  Vigorons  catharsis  is  verv  iniportiint, 
and  yet  in  cases  of  severe  shoek  it  should  be  delaved  nntil  the  patient  is  rcc«''' 
ering  from  the  shock.  In  cases  of  unconscionsnesSj  onlv  enemata  shmtM  lie 
used.  It  is  mr  rontine  hospital  practice  to  give  a  soapsnds  enema  to  patient^ 
each  morning  for  at  least  2  weeks  after  the  injurv ;  I  have  repeatedlv  observed 
the  hlood-pressure  to  drop  10  to  15  points  following  a  soapsnds  enema  witb« 
large  niovement  of  the  bowela. 

3.  Cold  Compresses  to  the  Head. — Unless  the  shock  is  severe,  a  large  i^ 
hag  snrronnding  the  entire  head  should  be  nsed.  Tbe  coldness  of  the  ice  tenJs 
in  a  emall  way  to  lessen  the  cerebral  cireulation  and  so  dirainish  and  even  p«" 
vent  the  cerebral  edema  resulting  so  frequently  from  injuries  to  the  head;is 
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tliis  manner  a  lowered  intracranial  pfessure  is  obtained.  The  ice-bag  should  not 
be  allowed  to  rcmain  about  the  head  for  periods  louger  than  1  hour;  after  an 
interval  of  Vl»  hour,  it  can  be  replaeed  for  another  period  of  1  hour,  and  so  on. 
Patients  will  frequently  ask  for  the  ice-bag  to  be  replaeed — it  so  relieves  the 
**throbbing''  in  the  head  and  the  headache — and  the  reque8t  should  always  be 
granted,  as  the  patient  is  an  excellent  judge  of  its  efficiency;  the  patient  will 
not  ask  for  the  reapplication  of  the  ice-bag  if  there  is  neither  throbbing  nor 
headache  to  be  lessened. 

4.  Diet. — A  liquid  diet  should  be  adhered  to  for  several  days.  Practically 
any  liquid  food  may  be  given,  although  I  prefer  to  avoid  milk  and  its  modifica- 
tions  for  at  least  3  day8  after  the  injurv,  for  fear  of  the  formation  of  gas  and 
resulting  abdominal  discomfort.  Alcohol  in  any  form  what8oever  should  be 
avoided ;  however,  if  the  patient  is  alcoholic,  it  is  wise  to  administer  at  least  i/^ 
oiince  of  whisky  or  brandy  3  times  a  day  for  fear  of  a  possible  onset  of  de- 
lirium  tremens. 

5.  Drngs. — Except  for  the  use  of  morphin  in  conditions  of  restlessness 
and  shock,  I  ha  ve  not  found  any  drugs  worth  mentioning  in  the  treatment  of 
possible  fractures  of  the  skull.  Strychnia  may  be  given  in  cases  of  shock,  but 
its  real  value  is  doubtful.  Most  important,  however,  in  cases  of  severe  shock 
is  hot  black  coffee  given  slowly  by  rectum  in  amounts  of  4  to  8  ounces ;  I  have 
freqtiently  seen  remarkable  improvement  in  the  general  condition  of  the  patient 
after  its  administration ;  it  is  my  routine  practice  to  use  it  now  after  cranial 
operations  of  any  great  severity. 

Indioation  for  Bontine  Treatment. — The  routine  treatment,  as  briefly  out- 
lined  above,  should  be  followed  in  aH  cases  of  severe  injury  to  the  skull — that  is, 
an  effort  should  be  directed  toward  a  lessening  of  an  increased  blood-pressure 
and  in  this  manner  a  lessening  of  the  increased  intracranial  pressure  achieved. 
Naturally,  if  the  symptoms  and  signs  of  shock  are  the  more  prominent,  then  we 
should  direct  the  treatment  toward  relieving  the  condition  of  shock,  and  when 
this  has  been  accomplished,  the  intracranial  condition  can  be  considered. 

If  the  patient  is  in  a  condition  of  shock,  he  should  not  be  disturbed — not 
even  for  the  purpose  of  making  an  examination.  It  will  not  benefit  him,  and  in 
some  severe  cases  it  may  do  him  harm;  the  treatment  remains  the  same  as 
above  whether  the  patient  has  a  fracture  of  the  skull  or  not,  and  for  this  reason 
I  U8ually  refrain  from  making  a  physical  examination  until  a  definite  general 
improvement  from  the  shock  is  apparent. 

TTse  of  the  Ophthalmoscope. — When  this  general  improvement  does  occur,  it 
is  then  of  the  greatest  importance  to  ascertain  the  presence  or  absence  of  a 
marked  increase  in  the  intracranial  pressure  as  registcrcd  upon  the  fimdus  of 
the  eye  and  revealed  by  an  ophthalmoscopic  examination.  For  this  purpose 
.an  electrical  ophthalmoscope  is  vcrv  satisfactorv ;  the  battcrv  may  be  carried  in 
the  handle  of  the  instrument  or  in  a  scparate  box. 

Proficiency  in  the  use  of  this  instrument  is  esscntial  to  aceurate  diagnosis. 
One  should  practice  first  with  normal  eyes  so  that  any  abnormal  dilatation  of 
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the  retinal  veins  and  changes  of  the  optic  disks  may  quickly  be  noted.  The 
proficient  use  of  this  ^^direct"  method  in  the  examination  of  the  fundus  ia  not 
only  simpler  and  easier  to  acquire  than  the  old  "indirect"  method  of  reflectei 
light  and  an  interposed  lens,  but  it  is  much  more  accurate  in  revealing  tke 
minute  details  and  changes  in  the  fundus  of  the  eye;  with  the  "indirect** 
method  it  is  somctimes  difficult  to  distingulsh  slight  pathological  changes  (M- 
eurring  in  the  fundus. 

In  cases  of  severe  concussion  with  or  without  f ractiire  of  the  skull,  it  ii 
possible  for  the  ophthalmoscope  to  reveal  slight  dilatation  of  the  retinal  vrins 
— ^that  is,  a  moderate  degree  of  increased  intracranial  pressure.  In  mild  cases 
the  intracranial  pressure  docs  not  proceed  beyond  this  height,  which  prodnces 
mcrely  a  dilatation  of  the  retinal  vessels,  and  in  many  of  the  cases  of  simple 
concussion  not  even  a  dilatation  of  the  retinal  veins  results. 

It  is  in  those  cases,  however,  which  show  not  only  a  dilatation  of  the  Tetini! 
veins,  but  the  added  blurring  and  haziness  of  edematous  optic  disks,  that  ire 
should  be  caref ul  to  make  repeated  ophthalmoscopic  examinations  of  the  fundus 
in  order  to  ascertain  the  earliest  signs  of  a  stili  increasing  intracranial  pressuie 
— ^whether  it  be  due  to  a  simple  edema  of  a  "8wollen"  brain  or  to  a  hemorrhage. 
The  signs  of  a  stili  increasing  intracranial  pressure,  beyond  a  dilatation  of  the 
retinal  veins,  are,  first,  an  edematous  blurring  and  obscnration  of  the  nasil 
margin  of  the  optic  disk,  then  a  similar  haziness  of  its  nasal  half,  and,  finallj, 
the  blurring  of  the  temporal  half,  resulting,  in  the  severe  cases,  in  the  total 
obscuration  of  the  optic  disk — "choked  disk." 

Those  cases  of  cranial  injury  with  intracranial  pressure  sufficent  to  produ« 
a  dilatation  of  the  retinal  veins  and  a  blurring  and  haziness  of  the  nasal  margb 
of  the  optic  disk  can  stili  be  treated  successfully  by  the  palliative  expectant 
treatment,  but  if  the  ophthalmoscopo  reveals  a  stili  greater  pressure,  sufficient 
to  cause  an  obscuration  of  the  nasal  and  temporal  halves  of  the  disk,  that  is,  a 
beginning  "choked  disk,"  then  it  is  always  advisable  and  safer  to  relieve  the 
increased  intracranial  pressure  as  soon  as  possible,  whether  it  is  due  to  cerebral 
edema  or  to  hemorrhage ;  the  principle  remains  the  same.  In  these  latter  cases 
a  decompression  is  advisable,  not  only  to  save  the  life  of  the  patient  by  avoiding 
a  medullarv  edema,  but  to  lessen  the  severity  and  number  of  the  posttraumatic 
conditions  so  frequently  following  a  prolonged  intracranial  pressure. 

Unless  the  intracranial  pressure  is  very  high,  resulting  from  a  large,  rapid 
hemorrhage,  it  is  very  unusual  for  the  ophthalmoscope  to  reveal  marked  changes 
in  the  fundus  within  3  hours  after  the  injurv ;  the  veins  may  become  full  and 
dilated,  but  it  is  rare  for  an  obscuration  of  the  optic  disks  to  occur  within  this 
period.  Tf  it  does,  then  an  immediate  decompression  is  most  advisable.  In  my 
series  of  cases  it  wa8  observed  that  fractures  of  the  occipital  bone  beneath  the 
tontorium  and  around  the  foramen  magnum  were  U8ually  responsible  for  this 
rnpid  jitkI  hiii:li  incrcase  of  the  intracranial  pressure,  due  possiblv  to  a  blockinjj 
of  tlie  itor  and  con8equently  the  ventricles  bv  either  a  subtentorial  hemorrhacr 
or  a  cercbellar  edema;  that  is,  similar  to  the  results  of  any  subtentorial  lesion. 
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■Pnefner  a  tumor,  an  absoes^,  or  a  cvst.     Freqiieiitly  tlie  iiitnuTanial  prcssure 

Rnav  becorac  so  hi*:li  that  tlic  extracranial  vesscla  in  the  scalp,  aiid  espcciallj  of 

the  iipper  evelids,  becorae  filled  and  dilated  due  to  the  bloeking  uf  the  veiioua 

cireulation  intraLTaniallj.    Naturallv,  the  prognosis  is  very  poor  in  thcse  caaes, 

operation  or  no  operation ;  an  eariv  mediillary  edema  is  the  outcome,  these  pa- 

tients  djing  withiii  O  to  10  hotira  after  the  injnry. 

■       It  18,  however,  in  those  cases  which  do  not  ahow  marked  Bigns  of  intracranial 

^reasure  iintil  after  JI  hoiirs  or  more  fol]owijig  the  injnrj  that  a  bet  ter  prognosia 

can  be  given,     Kepeated  ophthalnioseopic  eKaminations  are  essential — at  least 

nnee  every  hour — and  if  the  changes  in  the  fundns  advanee  l)eyond  a  fuhiess  of 

the  veins  aud  a  bhirring  of  the  nasal  margins  of  the  optie  diska,  then  an  ini- 

-Inediate  deconiprossion  is  advisable.     Fortimatelv^  however,  with  the  aid  of  the 

p>0lliative  expeetant  treatment  as  ontlined  above,  the  intracranial  pressnre  does 

not  increafle  bevond  this  degree  in  alniost  50  per  cent,  of  the  eases  of  fractnra  of 

the  sknll,  so  that  an  operation  is  not  neceasarv  and  the  rec^ivery  will  he  unevent- 

fuL     It  niav  ret|uire  4  to  ti  davs  for  these  signs  of  raoderate  intracranial  prea- 

811  re  to  siibside,  bnt  appa renti j  thts  duration  of  moderate  pressure  does  not 

prodnce  anv  harmful  effects. 

Prolongcd  total  loas  of  conseionsness  in  fractnre  of  the  sknll  nsnallj  indi- 
cates  a  bigh  degree  of  intracranial  pressure  associated  with  more  or  les«  ahock. 

Ex)ss  of  conseiousness,  however»  is  not  necessarilj  associated  \\^th  a  higb  iiitra- 
ranial  pressure,  nor  does  a  high  intracranial  presanre  olwaYS  produce  a  loss  of 
consciousness.  Some  of  the  eases  in  mv  series  having  the  higbest  intracranial 
prerflsnre  (snfficiont  to  prodnce  the  carlv  signs  of  a  beginniiig  me*lnlhiry  eom- 
pression)  wero  ca  1  led  oni  v  "inmsnallv  drowsy  ^  and  **stnporons,*'  and  were 
eagily  aroiisc»d  bv  siipra-orbital  prt^ssiire,  by  pricking  the  skiii,  or  eveii  by 
■riiouting  the  patient^s  name* 

I       In  eases  of  slowly  progressing  heniorrhage  and  of  edcnia  intracranially,  as 

fcevealed  by  the  ophtbalmoscope  and  eonfimied  by  operation,  the  varioiis  stagea 

■»f  *^feeling  of  tiredness,*'  then  drow8ines8,  atnpor,  coma,  and  finally  total  un- 

conscionsness,  raay  be  observed  within  a  period  of  several  honrs.     It  is  not  a 

verv  nnusnal  occurrence  to  have  sneh  patienta  walk  into  the  hosjjital  with  the 

complaint  of  **throbbing'*  in  the  head  and  severe  headaches  following  a  recent 

blow  or  injnry  to  the  head,  and  then  pass  gradnally  throngh  these  stages  to  total 

unconseiousness.     The  vast  majoritv  of  patients,  however,  folIowing  a  fractnre 

af  the  sknll  are  more  or  less  comatoae,  and  it  is  of  the  greatest  iinportanco  to 

nbserve  whether  the  degree  of  coma  lessens  or  increasea. 

I  Aseptic  Measures. — ^It  is  of  tlie  greatest  importance,  also,  in  aH  lacerated 
fcroiinds  of  the  ^ralp  to  shave  carefnlly  the  siirronnding  area — -at  least  1  incli 
Beyond  the  margins  of  the  laceration;  to  cleanse  the  wound  thoronghly  with 
Kreen  soap,  and  even  alcohol  or  a  weak  solntion  of  iodin  (unless  tho  iinderlving 
panlt  is  fractuj^ed),  and  then  to  sntiire  the  edges  of  the  wonnd  vcTy  loosely, 
■laving  placed  a  drain  of  rnbber  tissne  at  each  end  of  tho  laceration.  The  dan- 
fcer  of  infection  from  foreign  bodies,  hair,  dirt,  etc,  and  a  reanlting  meningitis 
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is  80  great  that  the  utmost  čare  and  strictest  asepsis  are  easential  in  ali  woiiii  J 
of  tlie  sealp.  Oiily  too  frequeiitly  are  auch  woiiiid0  carelessly  treated— fc:;^ 
surroimding  scalp  not  being  shaved^  etc- — and  the  results  are  at  times  appalli^^^ 


Cases  of  CoNcuBsioN ;  No  Feactuke  Ascertained 

Oask  1 
John.    12  years.    SchooL 


4 


Biainiosis :     Ooncussion. 

Atliuittfd  Poljt-liiiic  Hofijiitalt  Dch^-^mbor  5,  1913,     Reff^rred  hy  Dr.  John  A,  Wyeth. 

F.H,     Negative, 

P,H.     Negative. 

P.I.    Paticnt  was  beaten  and  kicked  by  3  men,  1  hour  before  admission.    Comatose. 

Vomitt^Kl  blood.    Ambulance, 
P.E.    T.  9».    P.  08.    K.  26.    B.P.  110.     Semieonseious.    Pale  and  in  shock.    Bleeding 

from  noše.     Both  eycs  ecch.vnioBed ;  rigbt  tJupil  larger  than  left;  react  nufmally. 

Knce-jerkR  prosent;  not  exaggorat(?d ;  eq«aL    No  Babinski.    No  aMominal  reflejes. 

AbrasiDJi  mid  liennitoma  of  forehetid.   Extensivt?  hematoma  involvhig  rigbt  pancul 

area  of  sealp.     Fundi :    Negative;  no   dilatation   of  retinal   veasels;  no  ed«na 

presen  t.    X-ray — negative. 
Treatinent:    Expeetant  palliative  treatnieiit.    Hot  Wack  coffee,  oz.  iv,  per  rectimi  upnn 

admission  and  repeattnl  after  4  lionrs. 
Condition  at  disfliarp:i\  December  10.  1013,  5  dajs  after  admission:     T.  98.4.    P.  Si 

R.  22.     Pnpils  ci^ual  and  react  normally.     Riglit  orbital  ecchjmosis.     Refleia 

negative,    Fundi  negative. 
June  Ip  1014,     No  complaints. 
Augušt  27,  1014.    No  complaints.    P.E.     Negative. 

Oase  2 

— ,  George.    52  jears.    Meehanie. 

Diagnosis:  Coneussion,  aasoeiated  with  alcoholiara.  No  fracture  of  akuU  ascertaiiietl 
No  operation. 

Admitted  Polyelinic  Hospital,  January  1»  1914. 

F.H.     Negative. 

P.IL     Ilas  been  frequently  intoxicated. 

P.I.  Patient  is  Biipposed  to  have  fallen  from  a  street  car  and  stnick  bead  agaiitft 
eurbing.     Uneonscion&.     Anibnlance. 

P.E.  T.  06.8.  P.  76.  R.  20.  B.P.  130.  Rather  obese,  Breathing  deep  and  atertoroui 
In  deep  eoma — aleoholie.  C]ammy,  eold  skin,  Pupils  widely  dilated;  react  »luT 
gisbly.  Laeerated  aealp  over  riglit  oecipital  bone;  no  fraetiire  ascertained.  Knee* 
jerks  not  elieited.  No  Babinski,  Abdonnnal  Teflexe8  aljsont.  Fundi  negstiTe. 
Urine:  Trace  of  album  in,  no  easts.  Treatment :  Expeetant  palliative.  Patif«' 
was  unconseious  for  2  dajs  and  eoLild  not  apeak  until  2  dajs  later,  but  no  evito**^ 
eHnieally  of  hemorrbage.  Reflexes  retumed  normally  16  hours  after  admisaio^ 
Patient  gradually  improved. 

Condition  at  disrharge»  Jaiiyary  7,  1914.  6  days  after  admission:  Ko  csomplaint  oth«^ 
tban  an  or<'a8ional  beadaebe.  Pb,yHieal  examination  negative.  Fimdi:  negrati^^ 
Patient  h«8  signed  the  pknige. 

June  5,  1014.    No  eomplaints.    Phjsical  examination  negative. 

Angust  24,  1914.    No  complaints.    P.E.    Negative. 
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Ca8£8  OF  Fractube  OF  THE  Skull ;  MiLD  SioNs  OF  Intbagbanial  Pressubb; 

No  Opebation 


Oasb  1 


-,  Gu8.    64  year8.    Longshoreman. 


Diagrnosis :    Concussion.    Depressed  fracture  of  outer  table  of  skull.    No  operation. 

Admitted  Polyclinic  Hospital,  February  6,  1914. 

F^.     Negative. 

P:H.    Negative. 

P.I.  While  at  work,  patient  wa8  struck  by  revolving  wheel  of  machine.  TJnconsciouB. 
Ambulance. 

P:E.  t.  100.4.  P.  100.  R.  20.  B.P.  125.  Comatose.  Not  alcoholic.  Two  stellate 
lacerations  over  right  side  of  head.  Upper  wound,  2  tiny  depressions  of  about  % 
in.  diameter;  outer  table  of  vault  probably,  as  ascertained  with  probe.  Rigbt 
intercostal  tendemess;  no  fracture  of  ribs  ascertained.  Pupils  equal  and  react 
normal]y.  Fundi:  Slightly  dilated  retinal  vessels;  some  haziness  of  nasal  mar- 
gins.  No  paraly8i8.  Knee-jerks  present  and  equal.  No  Babinski.  No  abdominal 
Teflexes  elicited.    X-ray  of  vault  negative. 

Treatment :  Wound  probed ;  scalp  sutured  loo8ely.  Right  side  of  chest  strapped.  Ex- 
pectant  palliative  treatment  with  excellent  recovery. 

Gondition  at  discharge,  February  7,  1914,  2  days  after  admission:  T.  98.6.  R  80. 
R.  20.  Scalp  infected  (?).  Reflexc8  negative.  No  change  in  appearance  of 
fundus. 

February  10,  1914.  Fundi:  Some  dilatation  of  retinal  veins  and  slight  blurring  of 
nasal  margins.    Complains  of  severe  pains  in  back.    To  return  for  observation. 

Marcb  15,  1914.    No  eomplaints.    Reflexe8  negative. 

May  28,  1914.    Fundi  negative.    No  eomplaints.    Physical  examination  negative. 

September  2,  1914.    No  eomplaints.    P.E.    Negative. 

Cabe  2 

-,  Frank.    20  years.    Študent. 


Diagnosis :    Fracture  of  base  of  skull  through  right  petrous  bone.    No  operation. 

Admitted  Polyclinic  Hospital,  September  27,  1913.    Referred  by  Dr.  M.  AUen  Starr. 

F.H.    Negative. 

PJI.    Negative.    No  history  of  fainting  spells. 

P.I.  During  the  evening,  the  patient  had  been  indulging  in  aH  sorts  of  food  and  non- 
alcoholic  drinks;  while  riding  upon  an  open  Sixth  Avenue  car,  he  suddenly  felt 
faint,  arose,  and  then  fell  headlong  to  the  street.    Semi-conscious.    Ambulance. 

P.E.  T.  100.  P.  98.  R.  28.  B.P.  120.  Well  nourished.  Vomiting  profusely.  Semi- 
oonscious.  No  blecding  from  ears,  noše  or  mouth.  Reflexes:  Ali  increased,  but 
no  inequality.  No  Babinski.  Fundi :  Vessels  slightly  dilated ;  no  blurring  of 
nnsal  border.  Nystagmus  (rotary)  to  both  rij^ht  and  loft,  though  right  is 
greater  than  left.  Posaibly  a  slight  weaknos8  of  right  faoe.  Otoscopic  examina- 
tion  revealed  a  hemorrhage  into  right  middle  car,  tympanic  membrane  remaining 
intact. 

Treatment:  Exi)ectant  palliative  treatment.  Ice-bag  about  head.  Catharsis.  Soap- 
Buds  enema  daily.  Liquid  diet.  September  28.  Dr.  John  Page  punctured  right 
ear  drum,  allowing  clotted  blood  to  eacape.  Sense  of  pressure  over  right  side  of 
head  relieved;  nystagmus  disappcared,  undoubtedly  being  vestibular  in  origin. 
Uneventful  recovery. 
89A 
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Caiidition  at  dieeharge,  October  4,  1913,  8  dajia  after  admission:    No  complainte,  oa«^ 
sli^rht  un&teadincs«  of  both  legs — cannot  stand  upon  one  leg.     Otherwi8e  Dorm^ 
Fuodi  negative. 

May  15,  1914.     Ko  complaints.     Physieal  exainiiiation  negative.     Stili  some  imp 
ment  of  hearing  in  right  ear. 

Čase  3 


-,  Hiehael.    41  jeare.    Car  inspector. 


Diagnosis :    Concussion.    Fraetnre  of  the  vault^  outer  table.    No  operation. 

Admitted  Poljdinic  Hospital,  December  31,  1913. 

F.H,     Negative. 

P.H.     Negative. 

P-I.     Patient  waa  trying  to  stop  a  rtiriaway  street  car;  wa8  struck  by  a  plank  of  wood, 

which  knocked  the  baek  of  hh  bead  against  tke  curbing  of  pavement.    Unoon- 

scious  for  20  minutes.     Anibulance. 
RE.     T.  lOlJ^.    P.  88.     R.  20.     Heavilj  biiilt  man.     Mild  ehock.     Conseious.    Lact^r- 

ated  wouDd  o  ver  left  oecipital  brjoe;  deprcssed  fracture  of  outer  table  apparentlj. 

Contusion  of  forebead.     Conipound  fraeture  of  noše;  profuse  bleeding.     Jhmn' 

teme^ia.     CoUea  fracture  of  left  wri8t.     Fundi  negative.     Knee-jerks  pre-sent  jiud 

c*qual.    No  Babinakj  nor  Oppenheim.    Abdominal  reflexe«  preaent  and  equal. 
Treatment:     Expectaiit  palliative,     Kecovery  uneventful. 
Condition   at  disebarge.  January  5»  1914,  5  days  after  admission:     T.  98.     P.  80. 

R.  18.    Scalp  wound  clean,     PiiyBical  examination  negative.    Fundi  negative. 
May  12,  1^14.    No  coniplaints.    Physieal  examination  negative. 
Auguat  22,  1914.    No  coniplaints.    P.  E.    Negative, 


Čase  4 

=,  HariT'    IT  yeara,    Elevator  boy, 

Diagnosie:    Fracture  of  bnae  of  skidl.     No  operation, 

Admitted  Polyelinic  Hospital,  MarcJi  2d,  1914» 

F.H.     Negative. 

F.H.     Negative. 

P,L  While  walking  in  his  sleep,  pati  en  t  fell  out  of  window  4  stories  high,  to  bick 
yard;  it  is  believed  that  a  clothes  line  obstructed  his  falL  Uneonscious.  Ambu* 
lanee. 

P.E.  T.  99.6.  P.  80.  K.  24.  B.P.  120.  Well-developed  boy.  Semi-conseiouB.  Con* 
tusion,  hematoma  and  laeeration  on  right  side  of  head ;  deHnite  tender  poijit  m 
right  temple.  Blee^iing  froni  both  enra  and  noše.  Pupils  moderately  dilated  but 
equal;  nornml  reaction.  Fundi:  Bilated  retinal  vesaels;  blurring  of  nasal  fflAT* 
gin,  but  not  of  en  tire  nasal  half  of  disk.  Left  Colles  fracture.  No  paral?'**' 
Knee-jerks:  Left  greater  thati  right.  Left  Babi nsk i.  Abdominal  refleses;  Ri^^' 
greater  than  left. 

Treatment :  Expeetant  palliative.  Freqnent  examinationg  of  fundi.  One  day  lat«*» 
patient  remembered  nothing  of  past  night,  bnt  mind  waB  clear  on  ali  other  points- 
ReflexeB:  Left  greater  than  right;  no  Babinaki.  Abdominal  reflexe5:  Lef t  d«- 
presiiod.  Fundi :  Retinal  vessela  atill  dilated,  but  edema  of  nasal  margins  is  Itf*- 
Un  even  tf  u  1  r  eeo  very . 

Condition  at  discharge,  April  2,  1914,  4  dayB  after  admission:  No  complainte;  iW> 
headaehe.  Left  reflexes  greater  than  riprht.  Fundi:  Retinal  veinB  8lightlydiktd; 
no  edema.    Discharged  under  obaervation. 
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Soptember  2,  1914*    No  t-rimplaint^    P.  E.   Negative. 

Romarks:  Thls  čase  illustrates  the  value  of  the  Gxpectant  treatmcnt  in  mild  caees  of 
intracraiiial  pressure,  espeeially  when  that  presaure  ia  diic  to  a  simple  edema  or 
increase  in  the  amouiit  of  iiitracranial  eerebrospiual  fluid;  especiallj  is  this  true 
in  persoiis  under  30  years  of  age.  If  the  definite  si^iis  of  io(!reased  intracranial 
pressure  da  not  disappcar  within  48  to  60  hours,  then  an  opora  ti  ve  relief  of  that 
pressure  is  advisable.  Repoated  lumhur  punetures  to  remove  small  uraounte  of 
eerebrospinal  fluid  inay  be  used  in  seleeted  cases* 


2.     BIRECT  OE  LOCAl.  FEACTUBBŠ  OF  f  HE  VAULT?  OF  THE  SKUIJj 

It  shonld  be  a  routine  practice  to  shave  the  head  in  aH  cases  of  severe  injiirv 
of  the  vault  of  the  skiill ;  maiiy  depressed  f ractures  of  the  vaiilt  are  overlooked 
by  not  taking  this  siniplc  precautioiL 

In  most  of  tho  pos^ible  depressed  fractures  of  the  vaidt  tlie  o%'erlying  scalp 
is  laceraterj,  90  that  a  probe  ean  be  inserted  and  anv  fractiiro  of  the  oiiter  table 
of  the  skull  can  be  ascertained*  IIowever,  it  is  a  fairlj  frei|nent  occurrence 
for  the  outer  table  to  renuiin  ititact  while  the  inner  talile  haa  been  fractiired  in- 
ward  (Fig,  1), 

In  ali  depressed  fractures  of  the  vaiilt  it  is  the  safe  procedure,  for  fear  of 
later  trouble,  to  make  a  aniall  trephiiie  openinir  at  the  edge  of  the  depressed 
area,  and,  bv  meaiis  of  a  bhint  periosteal  or  dural  clevator,  to  elcvatc  tho  de- 
pressed fragments,  if  pos^ible,  to  their  original  position.  If  this  attempt  is  not 
successfni,  then  the  depressed  area  shoiilJ  be  roiigeured  away*  Ilaiiallj  the  dura 
remains  iiitaet,  and  I  do  not  belic  ve  it  should  be  opencd  in  these  cases  unless 
there  are  cliiiical  signs  of  a  cerebral  lesion. 

In  ali  cases  of  diroct  f  racture  of  the  vault^  if  it  is  at  aH  que9tionable  wliether 
thcre  is  a  depression  of  the  fragnicnts  or  of  the  inner  platCj  I  consider  it 
advisablo  to  make  a  siiiall  trcpbine  opening  at  the  edgc  of  tho  poa- 
sible  depression  to  asccrtain  its  preseiice  or  not;  if  a  depression  is  present,  it 
can  be  remedied,  and  if  not  present,  no  dainage  bas  becn  done  and  verv  Httle 
Tisk  bas  becii  incurred — other  than  the  usiuil  risk  of  an  anestbetic  for  several 
niiniites. 

The  danger  of  epileptiforai  attacks  oecnrring  after  depressed  fractures  of 
the  vault  is  nnieh  grcater  thnn  fnllo\ving  fraetures  of  the  base,  iindoiibtcdlv  due 
eithcr  to  mnall  cortical  heniorrhages  nnderlving  the  area  of  depression  and  their 
resulting  adhesions  or  ^^acar  tissue/'  or  to  tbe  depression  itaelf,  rendering  the 
eortox  more  *irritable*-  and  bence  more  liable  to  "^neurone  explnauro." 

In  cases  having  not  onlv  a  depressed  fracture  of  the  vault,  but  also  marked 
signs  of  a  fracture  of  tbe  base  with  intracranial  pressure,  then  an  ipsolateral  snV 
teinporal  deconipression  shf»nld  fir^tl>e  perfonned  and  then  another  incision  and 
trephine  opening  made  (as  *lcscribed  above)  to  elevate  and  even  remove  tbe 
depressed  an*a-  By  tliis  nu^tbod  tlie  general  intracranial  pressure  is  relieved  bv 
tbe  decomprcssion  and  also  tbe  hannful  loeal  effects  of  a  depreased  area  of  the 
vault  are  avoided. 
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If  the  depressed  area  of  bone  is  situated  over  either  the  longitudinal  sinus 
or  the  lateral  sinus,  then  it  is  f reqiiently  wi8er  not  to  disturb  it,  but  to  rely  upon 
a  simple  subtemporal  decompression  to  offset  anj  pressure  effects  of  the  de- 
pressed area. 


Cases  of  Depressed  Fractube  of  the  Vault;  Operation:  Removal  of 

Depressed  Area 

Oase  1 

,  Fred.    38  jears.    Plasterer. 

Diagnosis:    Depressed  fracture  of  vault.    Operation:    Kemoval  of  depressed  area. 

Admitted  Polyclinic  Hospital,  May  29,  1913.    Referred  by  Dr.  C.  R.  Hancock. 

F.H.    Negative. 

P.H.    Negative. 

P.I.  Four  hours  ago,  patient  wa8  struek  upon  the  head  by  large  brick  tile.  No  loes  of 
consciousness,  merely  stunned.  No  bleeding  from  ears  or  noše.  Wa]ked  into 
hospital. 

P.E.  T.  99.  P.  84.  R.  24.  B.P.  134.  Well  nourished.  Conscious.  Lacerated  scalp 
wound  2V^  in.  in  length  over  left  parietal  bone  extending  over  longitudinal  sinus. 
Probe  revealed  a  depressed  fracture — depression  easily  palpated  apparaitly  IV2 
in.  in  diameter.  Fundi:  Negative,  possiDly  some  slight  fulness  of  veins.  Knee- 
jerks  active  and  equal.  Possible  tendency  to  a  right  Babinski.  No  paraly8i8. 
Lumbar  puneture,  negative. 

Operation :  Removal  of  depressed  area,  G  hours  af ter  accident.  Lacerated  wound  of 
scalp  enlarged  after  being  carefully  swabbed  out  with  tincture  of  iodin.  Depressed 
area  of  bone  2  in.  long  and  V2  in.  in  width  exposed.  Trephine  openin^  (%  in.  in 
diameter)  made  to  the  left  of  the  depressed  fragment  (1V>  in.  to  left  of  longitudinal 
sinus)  and  the  depressed  groove  rongeured  away  over  the  sinus;  no  complications. 
Dura  not  incised.  Catgut  for  subcutaneous  tissues.  Silk  for  skin.  Rubber  tissue 
drain.    Fair  amount  of  bleeding  from  scalp. 

P.O.     Ist  day,  drain  removed  and  considerable  amount  of  blood  serum  and  clot. 

Condition  at  discharge,  June  6,  1913,  7  day8  postoperative :  No  complaints.  Wound 
healing  perfectly.  Reflexes  negative;  no  Babinski.  Fundi  negative.  Retumed 
to  work  3  week8  later. 

June  5,  1914.    No  complaints.    Physical  examination  negative. 

September  2,  1914.    No  complaints.    P.E.    Negative. 


Case  2 


Charles.    38  year8.     Stearafitter. 


Diagnosis:  Old  comminuted  depresse<l  fracture  of  vault  of  skuU.  Operation:  Re- 
moval of  depressed  area  of  bone. 

Admitted  Polyclinic  Hospital,  March  31,  1914.    Referred  by  Dr.  R.  N.  Noble, 

F.H.     Negative. 

P.H.     Negative. 

P.I.  Soven  weoks  ago,  while  at  work,  patient  was  struek  upon  the  head  by  a  fire- 
brick  fallinp:  8  stories.  Momentarily  unoonscious.  No  bleeding  from  ears  or 
noše.  Patient  walked  to  a  hospital,  where  he  rcmained  4  days  and  was  discharged; 
he  returned  the  same  day  on  account  of  nausea,  vomiting  and  terrific  head- 
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ache.  After  7  day8,  he  wa8  again  dischargcd.  Siiice  then,  he  has  had  continuous 
headache,  especiallj  over  eye8;  he  seems  to  be  in  a  ^^cloud"  at  times.  Hearing 
impaired  since  the  accidcnt. 

P.E.  T.  99.  P.  78.  R  18.  B.P.  145.  Rather  anxiou8  eipresflion.  Locally,  over  left 
occipital  area,  wa8  an  infected  sinus  (discharging  purulent  material)  extending 
down  to  a  depressed  fracture  of  the  vault,  at  least  1  in.  in  diameter.  No  paraljscs 
nor  areas  of  anesthesia.  Reflexe8 :  Right  po8s*ibly  greater  than  left.  No  Babinski. 
Fundi:  Eetinal  veins  dilated;  definite  blurring  of  the  nasal  margins  of  optic 
disks;  phy8iological  cup  shallow.  Operation  advised  to  remove  the  depressed  area 
of  bone  and  the  focus  of  infection  for  fear  of  an  osteomyeliti8  of  the  vault  or  a 
meningitis  might  result. 

Operation,  April  3,  1914:  Kemoval  of  depressed  area  of  bone.  S-shaped  ineision 
through  site  of  old  wound  whieh  was  2V2  in.  posterior  to  left  ear  and  just  above  left 
latcral  sinus.  Pieees  of  hair  and  dirt  were  found  buried  deep  in  the  depression, 
probably  causing  the  suppuration.  Eetractors  revealed  a  comminuted  depressed 
area,  the  size  of  a  silver  quarter.  Bony  margin  rongeured  away,  and  neerosed 
pieees  gently  separated  imtil  ali  diseased  bone  had  been  removed.  Evidences  of 
an  old  hemorrhage  (epidural)  were  present  in  the  organized  tissue  lying  over  the 
dura  and  the  numerous  adhesions,  which  were  removed.  Dura  not  under 
much  tension;  evidently  thickened,  though  not  opened.  Usual  closure;  3  drains  of 
rubber  tissue.    Subcutaneous  catgut.    Interrupted  silk  for  skin. 

P.O.    Uneventful. 

Condition  at  discharge.  April  15,  1914,  12  days  postoperative :  No  complaints.  Says 
he  sees  much  more  clearly.  No  headaches.  Reflexes :  Right  stili  i)ossibly  greater 
than  left.    Fundi:    Retinal  veins  not  dilated;  nasal  margins  of  disks  as  before. 

June  23,  1914.    No  complaints.    "As  well  as  ever.'* 

August  26,  1914.    No  complaints. 


Čase  of  Depressed  Fracture  op  the  Vault;  Svmptoms  and  Signs  Per- 

8I8TINO;    RlOlIT    JloM()NYMOU8    HeMIANOPSIA.       No    OpKRATION 

-,  Clarcnce.    24  ycar8.    Tron-worker. 


Diagnosis:  Depressed  fracture  of  left  occipital  bone.  Right  homonymous  hemianop- 
sia.    Referred  by  Dr.  W.  L.  Sneed. 

T  JI.    Negative. 

P.H.  Three  months  ago,  patient  fell  a  distance  of  35  feet  f rom  a  plank.  TTnconscious. 
Ambulance  to  hospital,  where  a  laceration  and  depression  of  the  left  occipital 
bone  were  ascertained  and  an  elevation  of  the  depressed  area  was  attempted.  Pa- 
tient was  discharged  3y2  weeks  later.  At  the  tirne,  patient  wa8  very  confused 
mentally  and  did  not  remember  his  hospital  residence  or  his  discharge.  Since 
then,  severe  frontal  headaches  with  dizziness;  heaviness  of  head.  Appetite,  fair; 
bowels,  constipated.  Hematoma  over  left  occipital  area,  incised  one  day  ago 
allowing  pus  to  escape. 

P.E.  July  20,  1914.  T.  98.8.  P.  82.  R.  18.  B.P.  128.  Laceratod  left  occipital  area 
stili  bandaged.  Just  posterior  to  left  mastoid  process  is  a  small  sinus  discharging 
a  purulent  secretion.  Reflexe8:  Right  8lightly  greater  than  left;  no  Babinski, 
but  the  right  toe  does  not  flex,  whereas  the  left  one  does.  Right  abdominal  reflex 
depressed.  Total  right  homonymous  hemianopsia;  othenvise,  fields  of  vision 
normal  (see  charts)  (Fig.  2).  No  iiy8tagmu9.  Ocular  moveraents  normal.  Right 
pupil  greater  than  left,  w}iich  reaots  rathor  8luggishly.  Consensual  light  reaction 
present.    Fundi :    Retinal  veins  dilated ;  definite  blurring  of  the  nasal  margins  of 
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the  optic  flises,  especially  the  left;  phyHiological  eup  sballciw.     Hciirinir,  nonj»*aV 
LoRs  of  niomory,  espe<.nally  for  ovente  precediiigr  the  accident;  at  pr^ent,  v^  t^ 
forgetful  of  names.    Brother  8ays  lic  is  a  ''chaiiged  boy/'  very  irritable,  so  mudi       sa 
tliat  tht?y  **fear  to  crom  hiiir';  '^set^fiis  in  a  traiiee  at  times/' 
temarks:     The  right  homoiiyiiiou8  hemianopeia  is  undoubtedly  due,  in  thia  čase,         Vi 
on  iiijyry  to  the  hit  occipitul  lok* — whether  a  loss  of  ite  cortical  tissue  or  a  i 
pression  of  its  cortex  due  to  depresstMi  bone  or  an  extradurfll  or  subdural  dot; 
presenee  of  the  consenaual  lig^ht  reaetion  places  the  lesion  behind  the  optic  chiai 


E.  E, 


Fio,  2. — ToTAL  RiOHT  HoMOPnrMOU&  Hemianophia  FoLLOWiNa  a  DBPRisaaeD  Fracture  of  thk 
OccipiTAL  Bone.     The  chiirt  bJiovvh  th«?  right  hiilv«s  of  the  visual  fields  blind  for  otiject«  aric3 
for  the  polonj  bluc  and  rud.     The  niacub  lutCA  ia  app^u'cutly  bujccted  alao;  othcrwbe  the  mtiol 
are  practically  nomrnl. 


JLoT 


The  fact  that  the  fundi  indicate  an  increase  of  the  intraeranial  pressure  ten3^  to 
tlie  opinion  of  eompressjon*  and  yet  it  ib  very  eorimion  for  edematouš  *%wollefl*' 
bniins  fc)llowinj7  fraftures  of  the  sknll  to  produee  similfir  findin^  in  the  fundi,  and 
the  eondition  mtiy  persist  for  nionths.     The  poBsibiIity  of  ab&cess  lunst  be  coo^iii- 
ered.    If  tbe  eondition  of  the  eyes  and  men  tal  impairment  persiets  after  the  locgl 
infection  has  been  removed,  I  shall  advise  an  operation  to  ezpoae  the  left  occipital 
lobe. 

Cases  of  Fkacture  of  Base  of  Skuli.  Associated  with  Depressep  Fbao 

TURE  OF  Vault;  Opeeation' 


Oasb  1 


-,  Augnst.    39  years.    Carpenter. 


Diaf^noBiH  :    Compound  depressed  fracture  of  vault  j  fracttire  of  base.    Subdural  hetnor 

rhaf^e.     Operation :    Left  subtemporal  deeompreBsion :  elevation  of  depressed  tre«. 

Admitted  PoIyclinic  Hoapital,  April  21,  1913.    Refeired  by  Dn  J.  A.  Bodine. 

FM.     Negative. 
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P.H.    A]way8  well  and  strongr* 

P.I.  Large  iron  door  fell  upon  top  of  patient'8  head.  TTnconscious  for  several  min- 
utes,  but  semi-conscious  when  brought  to  hospital.     Ambulance. 

P.E.  T.  99.4.  P.  66.  R.  18.  B.P.  160.  Strong,  muscular  man.  Semi-conscioua ; 
will  reply  to  que8tions  drow8ily  and  irrelevantly  in  German.  Left  pupil  larger 
than  right.  No  paraljsis.  Knee-jerks  present  and  active,  rigbt  greater  than  left. 
Rigbt  Babinski.  Kigbt  abdominal  reflexe8  depreesed.  Fundi :  Fulness  pf  retinal 
veins;  definite  haziness  and  edema  of  the  nasal  balves  of  disks.  Ecchjmpsis  of 
left  eye,  siibconjunctival  bemorrhage.  Bleeding  from  left  ear;  opr<qb^^inal 
fluid  observed.  Locally,  definite  depression  of  anterior  portipp  of  Jeft  parietal 
bone.  Lumbar  puncture:  At  first  blood-tinged,  tben  clear,  under  spmp  preesure. 
(This  obeervation  is  interesting  as  tbere  wa8  a  definite  sub^ural  bemo^hag^  ^cer- 
tained  upon  incising  tbe  dura.)  ,.^.. .., 

Operation,  8  hours  after  accident,  April  21,  1913:  Elevat^pn  of  depres^.fragnfients. 
Left  subtemporal  decompression.  Large  curvilinear  incision  over  left  sicl^  P^  bead 
down  to  left  ear  margin.  Trephine  opening  made  at  posterior  marg;in.,9f,  depres- 
sion at  upper  portion  of  left  parietal  bone  and  tbe  posterior  portioiijpj^.tbe.^ei^t 
frontal  bone.  Opening  cnlarged  with  rongeurs  and  De  Vilbiss  fpr^ep^.foit.rf^moT- 
ing  the  depressed  margin  of  tbe  lower  fragment  of  tbe  parietal  bone^  .Effort^  .w4^ 
to  raise  depressed  area  only  partially  successful.  Feared  to  use  tpa  nuicbv.jforce, 
as  line  of  fraeture  ran  aeross  tbe  longitudinal  sinus.  Small  fragmei^t,  V^  in.  in 
diameter,  removed,  exposing  dura  under  higb  tension.  TJsual  ^i^bt^mp^i^  de- 
compression made  to  relieve  tbe  intradural  pressure.  Upon  incising  dura»mu(^ 
blood-tinged  cerebrospinal  fluid  escaped;  also  some  clots,  especially  frppc^.bftflP* 
Cortex  apparently  normal;  some  congestion  and  an  occasional  punctate 
hemorrbage.  Usual  closure  witb  rubber  tissue  drain  at  lower  angle  of  in- 
cision. 

P.O.  No  complications.  Second  day,  clear  cerebrospinal  fluid  draining.  May  Ist, 
out  of  bed. 

Condition  at  discbarge,  May  6,  1913,  15  days  postoperative :  No  complaints;  Wound 
bealed  perfectly;  decompression  opening  sligbtly  tense;  definite  pulsation.  Re- 
flezes:  Rigbt  sligbtly  exaggerated;  no  Babinski.  Fundi  negative,  ezcept  tbat 
pbysiological  cup  of  disk  is  ratber  sballow  from  edema tous  new  tissue  formation. 
Since  tben,  no  complaints.    Retumed  to  work  1  montb  after  operation. 

June  2,  1914.    No  complaints.    Pbysical  examination  negative. 

August  16,  1914.    No  complaints.    At  work  daily. 


Oase  2 


-,  Constantino.    63  years.    Laborer. 


Diagnosis:  Fraeture  of  base;  depressed  fraeture  of  vault.  Large  extradural  hemor- 
rbage and  rupture  of  longitudinal  sinus.  Operation:  Elevation  of  depi^e^ioii. 
Rigbt  subtemporal  decompression. 

Admitted  Polyclinic  Hospital,  April  23,  1913.    Referred  by  Dr.  J.  A.  Bodine, 

F.H.    Negative. 

P.H.    Negative. 

P.L  One  bour  ago,  patient  fell  3  stories  down  upon  tbe  first  floor,  striking  rigbt  side 
and  top  of  bead.    Unooiisoious.    Ambulance. 

P.E.  T.  99.4.  P.  84.  R.  20.  B.P.  155.  Porfoctly  oonaoious— Ttalian  of  good  muscu- 
lature.  Walking  about — wantinjr  to  go  bomo.  Pupils:  Ripht  greater  than  left. 
No  paralysis.  No  bleeding  from  oars  or  nese.  Knoe-jerks:  Left  greater  than 
rigbt;  possible  suggestiou  of  left  Babinski.    Left  abdominal  reflexes  possibly  de- 
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presaed.  Fundi:  Definite  fulness  of  retinal  veins;  right  greater  tban  left;  alight 
haziness  of  nasal  halves  of  disks.  Local]y,  depression  of  right  parietal  bone  near 
longitudinal  sinus.  Lumbar  puncture  sbow8  uiunerous  red  blood  cells  in  cerebro- 
spinal  fluid  under  tension. 

Opera tion,  4  hours  after  admission:  Elevation  of  depressed  fraeture  of  vault;  re- 
moval  of  cxtradural  clot.  Rigbt  subtemporal  decompression.  Trephine  opening 
made  posterior  to  depressed  fraeture  of  rigbt  parietal  bone;  a  large  daric  dot 
began  to  exude  through  opening  under  great  pressure.  Tbis  prevented  by  a  cot- 
ton  pad,  and  a  rigbt  subtemporal  decompression  burriedly  made.  The  eitradunl 
clot  bad  extended  down  to  the  upper  border  of  the  squamous  suture.  Dura,  under 
fair  tension,  incised  and  drain  inserted  under  temporosphenoidal  lobe;  cerebro- 
spinal  fluid  blood-tinged.  Attempt  made  to  elevate  the  depressed  area  of  bone,  but 
as  tbc  depression  extcnded  bcyond  the  longitudinal  sinus  wbere  the  hemorrhage 
was  profuse,  it  was  tbougbt  wiser  to  pack  the  tom  sinus  with  gause  strips;  also 
a  blcoding  point  on  tbc  dura  anteriorly.  Usual  closure,  2  gauze  packing  strips 
left  in  plače.     No  complications. 

P.O.  April  25tb,  first  dressing.  Botb  gauze  strips  removed.  No  hemorrhage.  May 
Srd,  out  of  bed. 

Condition  at  discbarge,  May  7,  1913,  14  days  postoperative :  No  complaints.  Opera- 
tion  wound  bealed ;  some  fulness  of  the  decompression  opening ;  pulsates  normallj. 
Heflexes  negative.  Fundi  negative.  Since  tben,  no  complaints.  At  work,  6  we^ 
after  operation. 

May  15,  1914.    No  complaints.    Physical  examination  negative. 

September  2,  1914.    No  complaints.    Work8  daily. 


Čase  3 


-,  Luigi.    28  years.    Laborer. 


Diagnosis:  Fraeture  of  base;  compound  depressed  fraeture  of  right  occipital  bone; 
subdural  hemorrhage.     Operation:     Rigbt  subtemporal  decompression. 

Admitted  Polyclinic  Hospital,  June  30,  1913.    Referred  by  Dr.  Alexander  l^le. 

F.H.     Negative. 

P.H.     Alway8  well  and  strong. 

P.I.  Three  hours  ago,  patient  was  struck  upon  head  by  a  brick  falling  4  stories 
from  a  wheelbarrow.  Brought  to  hospital  in  truck.  Unconscious  for  several 
minutes. 

P.E.  T.  100.  P.  66.  R.  20  (slightly  irregular).  B.P.  145.  Comatose.  Bleedimr 
from  right  ear.  Lacerated  scalp  wound  over  right  occipital  lobe,  exposing  depressed 
crack  in  bone.  Fundi :  Fulness  of  retinal  veins ;  hazy  edema  of  nasal  halves  of 
disks.  Reflexes  increased,  especially  on  left.  Tendency  to  a  Babinski  on  left  Ab- 
doniinal  reflexes  present  and  equal.     Some  contusion  of  hip. 

Operation,  June  30th,  7  hours  after  admission:  Right  subtemporal  decompressioiL 
Usual  incision  and  romoval  of  bono;  no  complications.  Bone  very  thic^  and  hard. 
Dura  under  high  tension  and  cerebrospinal  fluid  (blood-tinged)  spurted  to  height 
of  7  in.  Pia  araohnoid  continued  to  *^8weat"  throughout  the  operation.  Usual 
olosurc  with  drain.  Injury  ovor  right  occipital  bone  examined,  revealing  a  8lightly 
depressed  fraeture.  Swal)hed  with  iodin  solution  and  2  sutures  inserted  looselj 
with  threc'  draiiis. 

P.O.     No  complications.     Coniplaius  of  occasional  pains  in  head. 

Condition  at  discharge,  July  21,  1913,  21  days  postoperative:  No  complaints.  Phjsi- 
cal  exaniination  negative.     Fundi  negative. 

April  6,  1914.     No  complaints.    Physical  examination  negative. 
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Čase  4 


-,  Annie.    40  jeare.    Hou8ewife. 


Dia^rnosis :  Depressed  f racture  of  vault  of  skull ;  rupture  of  thc  longitudinal  sinus. 
Operation:  Ist,  depressed  area  of  bone  removed;  2nd,  left  subtcmporal  decom- 
pression. 

Admitted  Polyclinic  Hospital,  April  9,  1914. 

F.H.    Negative. 

P.H.    Negative. 

P.I.    Patient  slipped  and  fell  down  a  flight  of  stairs.    Conscious.    Ambulance. 

P.E.  T.  98.6.  P.  90.  R.  20.  B.P.  140.  Conscious— clear  mentally.  Alcoholic,  but 
not  intoxicated.  Laceration  of  scalp — ali  matted  with  hair — about  3  in.  long, 
parallel  and  Vo  in.  to  the  left  of  the  supcrior  longitudinal  sinus,  just  posterior  to 
the  frontal  hair-lina  The  underlying  bony  vault  was  broken  and  depressed,  and 
brain  tissue  and  dark  clots  of  blood  welled  into  the  wound.  Depression  of  left 
margin  at  least  ^/^  in.  Reflexe8  aetive,  right  pos8ibly  greater  than  left.  Fundi 
negative.  No  Babinski.  Patient  said  shc  was  ali  right  and  wanted  to  go  home. 
One  hour  later  in  the  ward,  she  eomplained  of  being  dizzy  and  of  a  vague  head- 
ache;  becoming  drowsy  and  stui>orous. 

Ist  operation,  IVo  hours  after  admission:  Laceration  of  scalp  enlargcd  by  curved  in- 
cision  downward  at  each  end,  thus  making  a  sort  of  curvilinear  flap  incision. 
Definitc  fracture  3  to  4  in.  in  length  parallel  and  V^  in.  to  left  of  superior  longi- 
tudinal sinus;  through  the  fracture,  dark  blood  clots  and  brain  tissue  oozed. 
Trephine  oponing  made  extemal  to  line  of  fracture  and  surrounding  bone  ron- 
geured  away,  exposing  a  large  cxtradural  clot,  thc  size  of  a  lemon;  through  the 
underlying  tom  dura,  subdural  dots  extended.  Profuse  bleeding,  due  undoubt- 
edly  to  tear  in  longitudinal  sinus,  which  was  packed  with  narrow  gauze  tape. 
Usual  closure;  3  drains  of  rubber  tissue.  Owing  to  the  high  intracranial  pressure 
forcing  brain  tissue  out  into  opening,  a  left  subtemporal  decompression  wa8  imme- 
diately  performed. 

2nd  operation:  Left  subtemporal  decompression.  Usual  incision  and  removal  of  bone; 
no  fracture  observed.  Dura  was  very  tense  and  upon  incising  it,  almost  pure  blood 
in  the  cerebrospinal  fluid  spurted  8  in.  for  18  seeonds ;  several  subdural  clots,  the 
size  of  silver  dimes,  removed.  Cortex  congested,  otherwise  normal.  Usual  closure 
with  drains. 

P.O.    Uneventful. 

Condition  at  discharge,  April  20,  1914,  10  days  postoperative :  No  complaints.  Nor- 
mal mentality.  Reflexe8  aetive  but  equal.  No  Babinski.  Fundi  normal.  Both 
wound8  healed;  decompression  area  moderately  tense. 

June  28,  1914.    No  complaints.    Phy8ical  examination  negative. 

September  2,  1914.    No  complaints.    P.E.    Negative. 

Remarks:  It  is  indeed  surprising  that  a  person  with  surh  a  severe  cranial  condition 
could  walk  about  in  tho  hospital  with  no  c-omplaiiits;  and  yot  it  is  to  bo  n^nom- 
bered  that  a  sort  of  natural  decompression  had  beon  performed  by  the  injury  it- 
self,  so  that  through  the  d(»pres8od  aroa  of  the  vaiilt  tho  blood  clots  and  even  brain 
tissue  could  escape,  thus  relieving  thc  intracranial  pn^ssnro.  In  ali  probability, 
however,  the  patient  soon  would  ha  ve  gone  into  a  condition  of  coma  due  to  the 
oontinued  hemorrhage,  cerobral  odoma  and  tho  rosnlting  rising  intracranial  pres- 
sure, and  then  the  prognosis  would  havo  bcn^n  vory  gravo  indoe<l.  Tho  sub- 
temporal decompression  should  hav(»  hoon  porforniod  first  to  lessen  the  intracranial 
pressure  and  thereby  thc  danger  of  injury  to  the  cortex. 
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Cases  OF  Old  Depbessed  Fractubes  OF  Vault;  Pabaltsis  and  Epuepst; 
Operation  Decompression  ;  Impboved 

Čase  1 

,  Margaret.    22  jears.    Servant. 

Diagnosis:  Old  depressed  fracture  of  skull.  Epilep8y;  right  spastic  hemiplegia.  Left 
subtemporal  decompression. 

Admitted  Polyclinic  Hospital,  December  1,  1913.    Referred  by  Dr.  L.  B.  Bogers. 

F.H.     Negative. 

P.H.  Six  years  ago,  a  stone  tile  weighing  25  Ibs.  fell  upon  her  head.  Taken  to  BdW- 
vue  Hospital,  unconscious.  Paraly8i8  of  right  side  and  impairment  of  speeck 
Operation  to  elevate  depressed  area  of  bone.  Two  months  later,  paraljsis  mi 
speech  defect  improved.  Three  year8  ago,  right-sided  Jacksonian  convulsion^-l 
each  night ;  no  loss  of  consciousness.  Taken  to  Bellevue  Hospital ;  operation— toe 
over  depressed  area  removed.  Slight  paralysis  of  right  arm  and  right  leg.  Speech 
imj)royed.  Now  complains  of  headaches,  impairment  of  vision,  drow8ine98,  and 
right-sided  convulsions,  with  loss  of  consciousness. 

P.E.  Depressed  area  of  bone  (new  bone)  over  left  upper  parietal  area  over  Broci'i 
tract,  size  of  2V2  in.  in  diameter.  Spastic  paralysis  (slight)  of  right  arm  and 
right  leg.  Reflexes  much  exaggerated  on  right  side.  Babinski  on  right  Ab- 
dominals  apparently  equal.  Fundi :  Veins  dilated  and  retina  suffused ;  mild  Be^ 
ondary  optic  atrophy  of  disks ;  margins  blurred.  Mentality  fair.  Speech  negatira 
A  left  subtemporal  decompression  advised  to  improve  vision  possiblj,  relieve  heid- 
aches,  and,  if  possible,  affect  epilep8y. 

Operation,  December  2,  1913 :  Right  subtemporal  decompression.  Usual  incision  tnd 
bone  removed.  Rather  vascular  bone  and  exceedingly  thick.  No  eomplicatioiHL 
Dura  quito  tense  and  cerebrospinal  fluid  spurted  Vi  in.  upon  incising  it.  TTpicd 
pia-arachnoid  "8weating."  Dura  very  vascular  and  considerable  oozing  resuhed 
from  it.    Drain  inserted.    Usual  closure. 

P.O.     Negative. 

Condition  at  discharge.  December  10,  1913,  8  day8  postoperative :  No  complainta. 
Fundi :  Vessels  not  dilated,  but  the  haziness  of  new-formed  tissue  stili  persista, 
with  the  mild  secondary  optic  atrophy. 

March  10,  1914.    Complains  of  fulness  in  head  when  stooping.    No  convulsions. 

June  4,  1914.  Stili  complains  of  fulness  in  head  when  stooping.  No  convulsiona. 
Vision  has  improved  8lightly.     October  10,  1914.    No  convulsions. 

Remarks:  This  čase  illustrates  the  advisability  of  always  removing  the  depressed 
area  of  the  vault,  if  possible,  and  if  the  intradural  pressure  is  high,  then  per 
formi ng  a  decompression.  Once  epileptiform  seizures  begin,  the  **habit''  may  oon- 
tinue — operation  or  no  operation. 


Čase  2 
Albert.     12  years.     School. 


Diagnosis:  Right  spastic  hemiplegia  following  depressed  fracture  of  vault  Left 
subtomporal  decompression. 

Admitted  PolyeHnic  Hospital,  October  26, 1913.    Referred  by  Dr.  B.  P.  Farrell. 

F.H.     Negative. 

P.H.  Normal  birth  at  9  months.  Five  year8  ago,  patient  fell  from  a  window  (second 
8tory).  TTiiconsoious  in  hospital  for  5  days.  Operation  to  elevate  depressed  frac- 
ture of  the  skull;  in  hospital  6  weeks.  Unable  to  speak  for  2  weeks  aft^r  acci- 
dent.    Since  then,  spastic  paraljrsis  of  entire  right  sid«. 
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P  J.  Slight  improvement  during  first  year  after  accident;  no  improvcment  for  past 
4  year8.  In  gymna8ium  of  New  York  OrthopsBdic  Hospital  for  2  year8.  No  head- 
achc  or  other  complaints.    No  convulsions. 

P.E.  Typical  right  spastic  hemiplegia.  Over  the  left  parietal  area,  depressed  section 
of  bone — some  of  which  eyidently  had  been  removed  at  the  previous  operation. 
Reflezes  much  exaggerated  on  right  side.  Babinski  right.  No  patella  nor  ankle- 
clonus.  Fundi :  Definite  signs  of  old  pressure;  veins  stili  dilated  and  walls  thick- 
«ied;  mild  secondaiy  optic  atrophy. 

Operation,  October  27,  1913:  Left  subtemporal  decompression.  Usual  incision,  ex- 
tended  upward  over  depressed  area  of  bone.  Usual  decompression  area  of  bone 
removed  and  then  the  part  depressed  above  the  parietal  crest  removed  only  par- 
tial1y — owing  to  absence  of  dura  beneatb  and  tbe  danger  of  doing  more  harm  tban 
good  to  the  cortez.  The  dura  over  decompression  area  incised  as  usual — fair 
amount  of  tension  and  cortex  bulged  to  fill  the  opening.    Usual  closure  with  drain. 

P,0.    Negative. 

Condition  at  discharge.  November  8,  1913,  11  days  postoperative :    No  change  visible. 

lfay  12,  1914.    Spastic  paralysis,  less  marked.    Brighter  mentally. 

Kemarks :  An  earlier  relief  of  the  intracranial  pressure  would  have  improved  this  con- 
dition very  much,  unless  the  cortex  itself  had  been  primarily  destroycd. 

Čase  8 
,  Francis.    26  months. 


Diagnosis:  Old  depressed  fracture  of  vault.  Paraly8is  and  epilepsy.  Operation: 
Removal  of  depressed  area. 

Admitted  Polyclinic  Hospital,  April  15,  1914.    Referred  by  Dr.  R.  A.  Hibbs. 

FJH.    Negative. 

P  JI.  Nine  months  baby  at  birth,  weighing  9  pounds;  third  child.  Instruraental  de- 
livery.  Immediately  after  delivery,  a  large  depression  over  the  left  parietal  area 
was  observed.  At  that  t  ime,  definite  paraly8is  of  the  right  foot  and  right  arm 
was  noticed.  Hematoma  over  right  side  neck — persisted  for  8  months.  Several 
convulsions.    Depressed  area  always  remained  the  same. 

P  J.  Patient  began  to  walk  4  months  ago;  draggcd  right  foot  and  it  has  become 
gradual1y  stiff.  Definite  spastic  paralysis  of  right  arm — flexed  in  its  typical  posi- 
tion.    Mentally  bright. 

P.E.  Fairly  well  developed.  Definite  depression  over  left  parietal  region,  about  3 
inches  by  1  inch.  Pupils  equal  and  react  normally.  Fundi:.  Dilated  retinal 
veins;  definite  blurring  of  the  nasal  margins  of  disks,  whioh  are  pale.  .Spastic 
I>ara1ysis  of  right  arm  and  leg.  Drags  right  foot  when  he  walk8.  Reflexe8 :  Ivnee- 
jerks,  right  increased;  right  Babinski  present.  Spinal  curvature — compen8atory 
scoliosis  (right  dorsal  lumbar)  present. 

Operation,  April  16,  1914:    Removal  of  depressed  area.    Usual  decompression  incision, 

only  higher.    Depressed  fracture  plainly  seen  and  entire  depressed  area  removed; 

•    bone  very  vascular.    Dura  very  adherent,  tense  and  thiekened.    Dura  opened,  re- 

vealing  an  edematous  cortex  which  "8weated"  profu8ely  and  bulged  con8iderably. 

Much  hemorrhage  from  a  sinus  in  the  dura;  controUed  by  paek.  Usual  closure;  no 
complications. 

P.O.     Convalescence  uneventful.     Spasticity  of  right  arm  and  leg  much  less. 

Condition  at  discharge.  April  26,  1914,  11  day8  after  operation :  Child  can  now  walk 
with  scarcely  any  sign  of  impairment  of  the  right  leg,  whioh  is  no  longer 
"dragged."  Child  is  now  using  its  right  hand.  Reflcxes  are  stili  increased  on  the 
right  side;  the  Babinski,  however,  is  less  marked. 

May  6,  19H,  21  days  after  operation.     No  complaints.    Child  can  now  walk  with  no 
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limp  at  aH.  Kight  hand  is  now  held  down  at  its  side  extended.  Knee-jeib: 
Eight  stili  more  active.    No  Babinski  on  the  right  foot. 

June  9,  1914,  Complete  recovery  of  the  right  arm  and  right  leg ;  no  spasticitj,  though 
the  right  tendon-reflexes  are  stili  8lightly  inereased;  no  Babinski.  PracticaDj,  t 
normal  ehild. 

August  29,  1914.    No  complaints.    P.E.   Negativa 

Remarks :  This  čase  is  similar  to  those  cases  of  spastie  paralysi8  in  children  dne  to  ui 
intraeranial  hemorrhage  at  birth,  usuallj  following  a  difficult  prolonged  labor  with 
or  without  instruments;  in  these  cases,  the  local  pressure  of  the  blood  dot  caimoC 
be  seen,  as  is  possible  when  the  bone  is  depressed,  as  in  the  čase  described  here, 
but  the  result  is  the  same — a  spastie  paralysis.  A  careful  ophthalmoecopic  ei- 
amination  of  the  fundus  will  reveal  signs  of  inereased  intraeranial  pressure  in 
those  cases  due  to  a  hemorrhage,  and  those  are  the  cases  that  can  be  very  mudi 
improved  by  a  decompression  operation ;  it  is  not  necessary  to  remove  the  heIno^ 
rhagic  clot  or  its  "organized"  cystic  formation,  but  merely  to  offset  the  effects  of 
its  pressure  upon  the  cortcx  by  a  relief  of  the  general  intraeranial  pressiire. 

Čase  4 

-,  Arthur.    37  years.    Miner. 


Dingnosis:  Old  depressed  fracture  of  the  vault.  Persistent  headache;  fainting  speDa. 
Mild  secondary  optic  atrophy.  Operation:  Eight  subtemporal  deoompression. 
Removal  of  depressed  area. 

Admitted  Polyclinic  Hospital,  April  13,  1914.    Referred  by  Dr.  Van  Wert,  Patton,  Pa. 

F.H.     Negative. 

P.H.    Negative. 

P.I.  Four  years  ago,  patient  was  struck  over  the  right  forehead  by  a  wooden  plaok 
in  a  mine  explosion.  Loss  of  consciousnoss  for  several  minutes.  Laceration  of 
the  scalp  of  the  forehead.  Remained  home  in  bed  for  17  days,  but  as  soon  as  be 
got  out  of  bed,  patient  had  pain  over  forehead  and  over  occipital  r^on.  W€nt 
to  work  4  months  later,  but  was  unable  to  remain  lohger  than  1  day,  because  of 
dizziness  and  severe  headache.  Ever  since  then,  he  has  been  working  a  few  dajs 
and  then  remains  home  for  1  week  to  1  month,  on  account  of  the  severe  headache 
and  dcpression.  Three  pears  ago  (one  year  after  injury  was  received),  patient 
was  opera ted  upon  and  the  anterior  wan  of  the  right  frontal  sinus  wa8  remoTed; 
he  remained  improved  for  only  6  weok8  and  then  gradually  became  as  bad  m 
ever;  headaches,  dizziness,  and  a  marked  mental  depression.  During  the  past  3 
year8,  patient  has  worked  but  a  few  day8,  having  remained  at  home  for  weeks 
at  a  time.  He  now  complains  of  severe  pain  over  eyes  (more  on  right  than  on 
left),  and  in  the  occipital  region.  Sleeps  very  poorly.  Vision  blurred  at  times. 
No  nausea  or  vomiting.    Memory  not  impaired.    Definite  melancholia. 

P.E.  T.  98.8.  P.  62.  R.  20.  B.P.  160.  Fairly  well-developed  man.  Depressed  area 
of  bone  2  in.  in  width  and  1  in.  in  height  over  right  forehead,  just  above  the  right 
eycbrow.  Marked  local  tenderness,  pos8ibly  due  to  pressure  upon  the  right  supni- 
orbital  nerve.  Pupils  equal  and  react  normally.  Fundi :  Dilated  veins  with 
definite  bhirriiig  of  the  margins  of  the  nasal  halves  of  the  disks;  physiological  cup 
shallow  with  new  tissue  formation;  disks  rather  pale;  a  mild  secondaij  optic 
atrophy.  Knee-jerks  present  and  equal.  No  Babinski.  Abdominal  reflezes:  Left 
possibly  depressed. 

Operation,  April  21,  1914:  (1)  Right  subtemporal  decompression.  TTsual  incision; 
sealp  very  vaseular.  Bone  was  very  thick  and  hard  with  several  large  sinuses  in 
it.  Dura  thickened  and  iinder  marked  tension;  whitened  and  searred  with  mtny 
adhesions.     C()rtex   revealed   old  evidences  of  a   subdural  hemorrhage — "smolor* 
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{lia-amehnoid  in  sulci  with  many  iiewly  fonnc?d  blood  vessels;  many  adbesions  to 
durA.  Cortex  bulgeti  ronsiderni)ly  througli  deeonipression  opening,  Pia-arach- 
noid  **8weated"  profusely»    IT&ual  ekisiire;  no  complications. 

(2)  Removal  of  deprossed  area  of  ri^lit  frontal  l>one.  A  curved  incision  was 
iiow  made  over  the  depressed  area  of  the  right  forehead  and  its  concaYity  expos€d. 
Line  of  frafture  revealt^d  extendini?  from  depressed  area  to  the  left,  beyond  the 
longitudinal  sinus,  where  it  bifureated;  the  fracture  was  %  in.  open  and  had  a 
splinter  of  wood  1  Vz  in.  long^  in  it,  Depressed  fracture  over  f rontal  sinus  removed, 
TTsnal  closure;  no  complieationB. 

*,0.     Drains  removed  on  setM:>nd  day;  no  eomplications. 

fondition  at  diseharge.  Maj  3,  1914,  12  dajs  after  operation:     Ko  complainta.    Feels 

I  weU.  DecoTnpression  opening  stili  tense;  nornial  pulsation.  Reflexe8  negative; 
left  abdoniinal  not  so  aetive  as  right  ahdominal  reflex.     Fundi:    the  retinal  veina 

I       are  now  less  filled  and  less  dilated;  nft  edema  present 

liiae  It  1914.    In  exeellent  healtli.     No  headaehes  nor  dizziness;  no  complaints, 

^pteraber  2,  1914.     No  complainta, 

Jeinarksr  This  ca  so  had  heen  diagnoscd  as  a  posttraumatie  neurosis  and  as  hjsteria. 
A  carefiil  ophthalmoscopic  examination  would  bave  prevcnted  tbis  error  in  diag- 
nosiš,  and  merely  illustratea  again  tbat  no  čase  ehould  ever  be  considered  func- 
tional  until  ali  organ ic  possibilities  bave  been  rigidlj  excluded. 


Čase  5 

>  Joeepb,     14  years,     Sehool. 

osis:    Old  depressed  fracture  of  the  skull.    Epilepsy*    Operation:    (1)  Left  aub* 
tempo ral  de^.^ompression ;  (2)  Reuioval  of  ilepressed  area. 
imitted  Poljclinic  Hospital,  March  1,  1914.    Rcferred  by  Dr.  M*  Allen  Starr. 

^,     Negative. 

K,     Negative* 

I-  Seven  years  ago,  patient  wa8  kieked  by  a  borse  over  the  posterior  portion  of  the 
left  frontal  region.  No  loss  of  coni^eiousnef^s.  Ambulance;  taken  to  a  hospital 
and  a  **bone  prcssin^'  ou  tbc  brain'*  was  reniovcd.  Patient  remained  in  hospital  3 
motitlis.  Inimcdiatcly  aftcr  di^charge  from  the  hospital^  patient  noticed  be  bad 
less  control  of  right  log  than  of  left,  nnd  hi  s  **mind  seenicfl  to  be  in  a  eloud"  Two 
jears  ago,  first  convidsion  oecurrc<l;  general  one  witb  foaniing  at  mouth.  Four 
weeks  later,  patient  had  secorul  eonvolsion;  general  and  not  Jacksonian  in  type. 
Since  then,  headarhes  eonstantlj  inid  vomiting  spells,  Paticut  bas  hceome  very 
rcfraetory,  so  that  it  has  hecome  neee»sary  to  put  hi  m  in  an  itistitution;  sudden 
fits  of  anger  and  wanton  crueUy  bave  made  him  dangerous  to  other  cbildren ; 
apparentlyt  tho  i>aticnt'S  personality  has  entirely  changed.  Almost  daily  convul- 
iions  asšociated  witb  persisteot  headaehes. 

CE.  Well-nonri8hed  boy.  No  paralyses.  Keflexca:  Right  greater  than  left;  no 
Bahinski ;  abdominals  present  and  c?quaL    Fundi:    Mild  aecondary  optic  atrophy; 

I      retinal  veins  dibite»l    Locally,  depressed  area  iVa  in,  in  diameter  over  left  frontal 

I      area  posteriorly. 

It  operation^  April  2,  1914;  Left  subtemporal  decompression,  tJsual  incision  and 
bone  removed;  no  eomplications*  Dura  thirkeneil  and  under  moderate  tension. 
Upon  ineifting  it*  cortex  rather  edematous  witb  thickeued  pia-araebnoid ;  signs  of 
pia*arachnoid  hemorrhagt^  in  sulei   and   in  adheaion«  hetween  pia-aracbnoid  and 

L    dura.     Usual  elosure  witb  drains* 
d  operation.    Curvilinear  incision  over  depressed  area.    Trepbine  opening  at  edge 
of  depreesion  and  depressed  spongj  bone  removed.    Dura  incised,  rcvealing  edema- 
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toufl  eystic  formation,  at  least  y2  in.  m  thickiieas ;  cy8t  puncturcdj  allowiiig  itnv- ; 
oolored  ftuid  to  ca  cape,     Drain.     Usual  closure, 

P.O.     Negative,     No  comruUionB.     Disposition  seeras  to  bo  improving — ^lesa  quAncl-j 
some     Sleeps  welL 

Condition  at  diacharge,  April  10,  1914,  8  daya  postoperative:     No  complaints.   No] 
headache.     Patient  Bay8  he  feels  *'brightcr  aiid  1c8b  idoudj.'*     No  signs  of  fita  of 
iiiitrcr  or  temper.    No  convuleioiis.    Woimd  healod.    Refle^cs :    Rigrbt  stili  greittf  ] 
than  Icf t,  t!iotij2:li  leys  so  tliati  before  operation.    FuDdi  same  as  at  preccdiag  a- 
amiDation,  but  ibe  retioal  veina  are  not  dilated  now. 

June  12,  1914.  No  complaints.  No  convulsioiis,  From  rejjorts  of  bis  teachers,  hc  ii 
a  *^ebanjD:e*i  boj'*— not  so  unruly;  bas  bettcr  control  of  bia  temper.  Is  morr  al- 
tentivo  to  bis  studies^  Reflejtes:  Right  equal  left  No  Babinaku  Fondi :  Eelinil  | 
veins  not  dilated;  8ti]l  signs  of  mild  8econdary  optic  atropby, 

Aii^?UBt  2€k  1014,     No  eomplaitits.     *^A  bet  ter  boy  in  evi'ry  way;*' 

Remarks:  It  will  be  interestinp:  to  fonow  tbis  ease  for  a  period  of  ycars.  Comidcfin| 
the  condition  of  tbe  eortex  as  aseertaincd  at  tbe  operation,  it  seems  jncredibk 
tbat  the  boy  can  Tetnain  improved  pcnnanentlj :  yet  in  adolescents,  it  app^anthit 
tbe  cortes  can  retum  to  a  stable  and  Icss  irritablo  condition  of  normality  thia  | 
in  adults^ — even  tbougb  tbe  cpilepsy  haa  persisted  o  ver  a  numbcr  of  jears 

Čase  of  Old  Fraoture  of  Vault  witii  Defression  ;  Melancudlia;  Rir 

MOVAL    OF    I>EPRE»gSED    ArEA  ;    ImPROVEMENT 


,  tTobn.     50  year8.    Fireman. 

Diagnosis :  O  bi  depreased  fractero  of  skulL  Removal  of  depreftsed  area  and  puncture 
of  old  bemorrha^ic  cyst.    Improvement 

Admittcd  Polydinic  Ilospital,  May  20,  19n.    Referred  by  Dr.  George  E,  Brewer, 

F.H.     Negiitive.    No  insanity  nor  nervous  in3tability. 

PJI.  Fiftren  years  o^o,  wbile  workiM|r  as  marine  enerinec^r  on  a  firelxvat  of  the  Np^ 
York  Fire  Department,  patient  bnniped  bead  violentIy  against  door  of  hold,  stiik- 
ing  top  of  head.  "Everjthing  beeanie  very  dark''  but  does  not  tbink  he  lost  con- 
sciousness.  No  blecding  from  ears  ot  noše.  Complained  of  severe  }ieadneh«flnd 
vomitetl  ocea8ionally  during  tbe  folIowing;  2  w(*eks;  beeamo  unbalanced  nientollj* 
roametl  about  in  a  semi-eonscioua  eondition  and  wa9  iinally  sent  to  a  sjeneral  Ifi^ 
pital  and  tben  transiferred  to  Ploomingdale  Insane  Asylum,  remaining  there  II 
montbš.  Diagnosis,  "melanebolia."  Patient  8ay9:  **I  wa8  not  hug-bouse  eOMi?*^  j 
to  be  in  on  aHylum,  and  yet  not  well  enoiigb  to  be  a  t  work/'  Escaped  from  aifliBij 
and  found  work;  ebanged  positionB  frecinently.  Since  tben  eouiined  in  Centi 
Islip  Insane  AsjUim,  diagnosb  heing  niebineholia,  and  tben  in  sereral  a^lttnwifl' 
tbo  \VeHt  until  one  year  ago^escaping  again. 

Soven  montbs  ago,  a  trepbine  opening  wa9  made  o  ver  middle  of  frontal  hm* 
no  improvement  folIowed,  AIways  complained  of  severe  headache  ovcr  top  of 
head  continiiou8ly — a  dull  boring  pain.  No  dizztness.  No  losa  of  consciousfl«* 
Occasionally  some  unateadinesa  in  atanding,  e8pecially  the  left  leg.  Very  i^ 
prc^sed  tnentally. 

P.E.  AVell-nourisbed  man.  Trepbine  opening — IV2  in.  in  diameter — over  middle  <*^ 
frontal  bone.  Top  of  head  ratber  ilattened  po88ihly*  Reflexes  negative.  No  Bi* 
hinaki  bnt  left  plantar  reflex  less  marked  than  right.  Some  impainiient  of  flO»** 
of  po  ai  t  ion  of  toes  of  botb  feet.  cspeeiiilly  tbe  left.  Fuodi :  Some  f  tdac*  ^' 
retinal  veins;  no  definite  edema;  signs  of  raibi  Becondary  optic  atrophy.  X''*y 
of  vault  negative;  pos8ibly  a  flattening  of  top  of  vanlt. 
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peration,  May  21,  1913:  Keinoval  of  vertex  of  skull;  depresscd  area  removed.  Curvi* 
linear  ineision  of  scalp.  A  trepliine  opening  made  cm  each  side  of  amus  and  en- 
larged  by  rongeurs.  Dura  over  sinus  carefuUy  separated  from  bone  and  liimlly  the 
averlying  bone  rongeured  away.  No  complications  as  dura  and  sinus  not  clo8ely 
adbfrent  to  the  bone.  Both  parietal  bones  at  the  coronal  suture  thiokened  to 
%  in.  and  depressed  V4  in.  Delinite  enlargement  of  dura  about  sinus  at  the  an- 
terior  portion  V>eneath  coronal  suture.  To  the  right  of  sinua  wii&  a  small  pulsat- 
ing  cy8t  the  size  of  an  olive  and  containing  u  &traw-colored  fluid.  Owing  to  its 
thin  wall  between  sinus  and  eyst,  it  wa8  punctured  but  not  removed,  as  its  pres- 
sure  elTects  would  be  relieved  by  removal  of  the  bone.    Usual  elofiure. 

O*  No  foruplications.  Small  drains  renioved  on  first  day.  AH  sutures  removed 
on  the  iifth  day. 

mdition  at  discharge.  May  27,  1913,  7  days  after  operation :  No  conipkints.  Sense 
of  position  has  returned  to  toes,  Ketinal  vesaels  negative.  August  1,  1913.  No 
coniplaints.  No  longer  depressed^  and  is  now  working.  Apparcntlj  normal  men* 
tally. 

Bceiiiber  2,  1913.  Beflexes  negative.  No  impaiTuicnt  of  sense  of  position  of  toea. 
Fundi :    Vessela  negative.    Mild  8econdary  optie  atrophy  as  before. 

me  5»  1914.    No  eomplainte.    Working  as  a  watchnaan  for  railroad  crossing. 

I^tember  3,  1914.     No  complaiuts.     At  work  daily. 


Zn.     SEVEBE   OABES 

Under  this  heading  may  be  iiicluded,  on  the  one  hand,  those  cases  of  f  ractnre 
the  skull  8howing  few  evidenees  exteriia]ly  and  clinical!y  of  fracture,  and 
;  b  a  vin  g  a  Iii|xli  degree  of  intraeranial  pressure  a  a  revcaled  by  tlie  ophthal- 
seope,  and,  on  the  other  hand,  thoae  caaea  showing  severe  eKternal  evidences 
fracture  and  also  high  intraeranial  presaiire.  It  is  the  high  intracranial 
^ssnre  resnlting  from  the  injiirv  to  the  brain  and  ju)t  the  extent  and  severi ty 

the  fracture  itself  tlmt  demands  immediate  relief— impossi bi e  of  achieve- 
int  by  the  expec*tant  palliative  niethod.  In  atdingto  prevcnt  a  high  intra- 
mial  preesnre  following  a  fractnre  of  the  skull,  the  expeetant  palliative  treat- 
mt  is  most  useful  and  should  alway8  be  employed  first ;  but  if  the  intracranial 
3d8ure  continuea  to  iucrease  diiring  its  use,  or  if  the  pressure  is  already  high 
fore  il  18  possible  to  use  the  expectant  palliative  method,  then  it  is  not  wi8e 
delay  operative  procedure  until  the  patient  has  reached  the  dangerons  con- 
ion  of  medullary  embarraasnient,  in  which  death  is  most  liable  to  occur— 
^ration  or  no  operation;  even  if  medullary  enibarrassment  should  not  occur, 
rre  is  the  great  danger  of  daniage  to  the  dclit-ate  eortical  nerve  colls  by  a  high 
raeranial  pressure  of  a  duratirm  of  10  davs  and  more,  and  its  reanlting  poat- 
uniatit*  conditiona  so  eommon  after  fracture  of  the  aknU  ansociated  with  a 
h  intracranial  pressure, 

Fortunately,  in  some  caaes,  the  vault  of  the  aknll  bas  been  so  badly  frač- 
©d  in  to  several  movahle  fragment  s,  t  bat  a  deconipression  is  not  necessary — a 
t  of  natural  decompression  having  been  formed ;  in  this  manner  the  intra- 
nial  pr€*s8ure  has  been  so  relieved  that  the  patient  reeovers  to  the  surprise  of 
JI  ophtimlmoacopic  exainination  in  tbese  cases  would  8how  the  fundus  to 
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be  negative.  This  explauatioii  iintloubtcdly  aocounts  for  the  recoverj^  of  thoee  l 
eases  reported  as  liavLng  the  nioat  severe  forms  of  comininuted  f racture  of  tiie 
skull  and  yet  a  surprisinglj  uneventful  recover3\  In  otlicr  ca&ea,  howeverj  the 
esterna]  evidence  and  elinical  signs  at  first  iiidicate  onij  the  mild  tjfe  of  frac- 
tnre  of  the  skull,  and  yet  the  condition  o£  the  patient  graduallj  becomes  vporse, 
unconsciousness  supervenes,  and  the  patient  dics  with  the  signs  of  meddlan 
coUapse,  nsnallj  on  the  tifth  or  sixth  daj  after  tlie  aecident,  or,  in  some  cases,  a^ 
late  as  the  fourteenth  dav.  I  ani  contident  tliat  if  repeated  ophthahnoscopic 
examinations  of  the  fundus  were  made  in  these  cases,  the  increasing  intracranial 
preasure  (apparentlv  "latent^'  clinicallv)  woiild  be  ascertained  and  its  im- 
mediate  relief  by  a  decompression  wonld  aave  the  patient*  Even  if  the  eouditioD 
of  the  patient  is  carefully  followed  by  repeated  ophthalinoscopic  exaniinationfi, 
a  definite  prognosis  regarding  re^overv  nnist  be  verv  giiarded  and  naturallj 
should  not  bc  given ;  shock,  individual  resistaiice,  and  possible  eomplications  are 
such  important  factors  in  each  čase  that  any  definite  prognosia  is  most  Laz- 
ardona. 

Besidefl  the  great  danger  of  mednllarv  conipression  and,  if  thia  danger  shouH 
be  avoidedj  the  possibiIity  of  posttranniatic  conditions  appearing  and  making 
the  afterdifo  of  the  patient  most  pitiful,  thcre  is  stili  the  aUvava  present  danger 
of  pneimioiiia  occnrring  in  patienti^  eonfincd  to  their  beds  in  a  serai-conscious 
condition ;  especially   is  this  trne   of  patients  o  ver  fifty»  and   if  alcoholic  to 
anv  degree.     The  danger  of  pnenmonia  following  an  anesthetic,  if  properiv 
administered,   is  small  in  coniparison,     The  iisnal  hoapital   residence  follov- 
ing  a  deconipreasion  for  f  racture  of  the  sknl!  does  nnt  exceed  3  week8,  mi 
the  patient  is  iisuallv  sitting  out  of  bed  on  the  seventh  dav  postoperatiTft 
Beaides,  deliriiim  tremens  is  less  liable  to  oecnr  in  patients  not  permitted  to 
remain  comatose  for  a  nmnber  of  davs — irrational  and  poorly  nonriahed. 


Cases  of  Severe  Fractuke  of  Skull  witii  Scbdural  akd  lNTB.4CEftEBB.iL 

Hemorrhaoe 

a*     unilateral  decompressiok 


Cask  1 


-,  Robert.    16  jears.    SehooL 


DiaKiioaiB:    Fracture  of  base  and  of  vaalt  of  skull;  eitradiiral  and  subdiiral  tie*"^ 

rhnge.     Operation  :    Loft  subtomporal  decomiiressioii. 
Admitted  Polyclinic  Ilospital,  July  2«,  1913.    Referred  by  Dr.  John  A.  Wyeth. 
F.H,     Negative. 
P.  H,     Negative. 
PJ.     Patient  was  knoeked  dowTi  by  wagon  at  11  A.  M.    Uneonadous.    Bled  froni  t^^ 

Graduallj  regained  eonsciousness.     No  convulsions.     Complained  of  severe  li^' 

ache  and  dizzincss.    AnibuUince, 
P.E.    T.  lOOA     P.  7a    K.  20.     B.R  ISO.     Semi-conaoions.     No  paral^ses  nor  ftn«f 

thesiaa,    Reflexe8  negative.    No  Babinski.  Abdominak  present  and  equiiL  rano** 
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Slight  dilatatioii  of  retinal  veins;  otherwi8e  negativa  Under  observation.  One 
day  later,  began  having  attacks  of  delirium  requiring  2  men  to  hold  him.  Fundi : 
Fulness  of  veins;  no  edema  of  disks.  Ileflexe8:  Kight  greater  than  left.  Tend- 
ency  to  a  right  Babinski.  Two  day8  later,  continued  delirium.  Distinctlj  tender 
area  over  left  temporo-oecipital  area.  Fundi :  Veins  filled  with  a  blurring  of  nasal 
halves  of  disks.  Reflexe8:  Kight  greater  than  left;  right  Babinski.  Eight  ab- 
dominal  reflex  absent.    Operation  now  advised. 

Operation,  July  28,  1913,  2  day8  after  admission:  Left  subtemporal  decompression. 
Usual  vertical  incision  over  left  temporal  musele.  Upon  enlarging  bony  opening 
.  with  rongeurs,  an  extradural  clot  was  exposed,  extending  backward  to  a  fracture 
over  posterior  portion  of  left  sguamous  bone.  Dura  under  great  pressure  and  upon 
incising  it,  a  large  subdural  clot  (the  size  of  an  English  walnut)  wa8  exposed  in 
the  cortex  itself  and  bcing  extruded  by  the  eerebral  tension.  The  extradural  clot 
extended  backward  to  the  fracture  of  the  vault  and  upon  dcpressing  the  under- 
lying  cortex  with  the  spatula,  much  free  blood  escaped,  apparently  from  a  tom  left 
lateral  sinus.    Three  drains  of  rubber  tissue  were  inserted;  usual  closure. 

P.O.     No  complications.    Several  mild  delirious  spells  after  operation. 

Condition  at  discharge,  August  12,  1913,  14  days  after  operation:  No  complaints. 
Reflexe8:  Right  8lightly  increased;  no  Babinski.  Fundi  negative.  October  12, 
1913.    No  complaints.    Physical  examination  negative.    Has  retumed  to  school. 

June  7,  1914.    No  complaints.    Working.    Physical  examination  negative. 

August  22,  1914.    No  complaints. 

Remarks:  The  repeated  examinations  of  the  fundi  in  this  čase  afforded  an  accurate 
means  of  observing  the  gradual  increase  of  the  intracranial  pressure  in  spite  of  the 
palliative  expectant  treatment,  and  in  this  manner  an  operation  was  advised  be- 
fore  the  patient  reached  the  dangerous  period  of  medullary  compression;  in  my 
opinion,  the  usual  signs  of  intracranial  pressure,  such  as  a  slowed  pulse,  irregular 
respiration,  high  blood  pressure,  etc,  are  but  crude  and  very  unreliable  signs  of 
approaching  medullary  compression  and  collapse. 

Čase  2 

,  Frederick.    61  years.    Street  cleaner. 

Diagnosis:  Fracture  of  base.  Subdural  hemorrhage.  Operation:  Left  subtemporal 
decompression. 

Admitted  Polyclinic  Hospital,  March  13,  1913.    Referred  by  Dr.  J.  A.  Bodine. 

F.H.    Negative. 

P.H.     Always  well  and  strong. 

P.I.  Two  hours  ago,  while  working  on  the  street,  patient  was  struck  by  a  taxicab 
which  had  collided  with  a  trolley  car.  Unconscious.  Bleeding  from  left  ear  and 
noše;  hematoma  about  left  eye.    Ambulance. 

P.E.  T.  98.  P.  70.  R.  20.  B.P.  175.  Rather  emaciated  old  man.  Could  be  roused 
by  supra-orbital  pressure.  Very  irri table.  No  definite  paraly8es.  Epileptiform 
(Jacksonian)  twitchings  of  right  arm.  Pulse  irregular.  Right  pupils  greater 
than  left.  Knee-jerks :  Right  greater  than  left.  Right  Babinski.  Fundi :  Veins 
rather  fuU  and  nasal  halves  of  disks  hazy  and  edematous.  Possible  left  lower  facial 
weakne88.  Intemal  strabismus — "congenitaV  Lumbar  puncture  showed  blood- 
tinged  cerebrospinal  fluid  under  fair  tension. 

Operation,  March  13,  1913,  2  hours  after  admission:    Left  subtemporal  decompression 

Usual  incision.    Dura  was  very  tense.    Upon  incising  it,  very  bloody  cerebrospinal 

fluid  welled  up  from  the  base  through  opening,  as  if  a  basal  sinus  had  been  in- 

jured.    Drain  inserted  under  temporosphenoidal  lobe  and  incision  hastily  closed. 

40A 
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P.O.    Drain  removed  second  day.     Mentally  normal.    No  complications  other  tbm  a 

chronic  bronchitis. 
Condition  at  discharge,  March  28,  1913,  15  day8  after  opcration:     No  compUints. 

Fundi :     Veins  po88ibly  8lightly  enlarged ;  otherwi8e  negative.     Right  pupil  rtOl 

larger  than  left.     Knee-jerk8  pre8ent  and  equal.     No  Babinski.     Fossibij  some 

lower  left  facial  weakne88  (peripheral).     Deeompres8ion  opening  flush  with  rert 

of  8calp ;  normal  pukation. 
June  4,  1914.    No  complaint8.    Fundi  negative.    Some  impairment  of  hearing  of  kft 

ear,  bone  conduetion  being  greater  than  air  conduetion  (middle  ear).     Working 

daily. 
September  2,  1914.    No  eomplaints.    Work8  daily. 

Čase  3 
-,  Hilary.    18  year8.    College. 


Diagno8i8:  Fraeture  of  the  8kull;  8ubdural  hemorrhage;  epilepsy.  Operation:  Left 
8ubtemporal  deeompres8ion  and  exploration. 

Admitted  Polyclinic  Hospital,  March  21,  1914,  9  p.  M.    Referred  by  Dr.  T.  J.  Kearns. 

F.H.     Negative.    No  hi8tory  of  epilep8y,  in8anity  or  nervous  di8ease8;  no  alcoholism. 

P.H.  Negative.  No  di8ea8e8  of  childhood.  Nine  months  baby;  normal  deliveir. 
Never  had  convul8ion8.  Very  bright  mentally — fifth  year  Latin.  Speaks  Gemun 
French  and  Greek. 

P.I.  Five  days  ago,  March  16,  1914,  while  at  bat,  patient  wa8  stnick  by  pitched  baD 
over  left  temporoparietal  region;  uncon8cious  for  several  minutes  and  wa8  then 
assisted  to  his  home.  No  bleeding  from  eare  or  no8e;  no  ecehymo8€8.  Tveelvi 
hours  later,  patient  had  an  epileptiform  attack  of  25  minutes'  duration ;  its  charae- 
ter  wa8  not  observed  other  than  it  wa8  a  general  convulsion  with  frothing  at  the 
mouth.  Weaknes8  of  right  arm  noticed  after  this  attack.  Eighteen  hours  laier, 
second  convulsion  of  the  Jacksonian  type,  beginning  in  right  arm  with  frothing 
at  the  mouth.  Since  then,  patient  has  had  5  convulsions,  last  one  being  12  houis 
ago  and  a  most  severe  one ;  it  began  in  the  right  arm,  then  right  side  of  face,  then 
right  leg,  and  finally  a  general  convulsion  resulted. 

P.E.  March  21, 1914,  4  p.  M.  T.  99.  P.  80.  R.  16.  Pupils:  Left  slightly  larger  than 
right.  No  ocular  paraly8is.  Difficulty  in  talking  properly.  Definite  paresis  of 
right  arm;  grip  of  right  hand  weaker  than  left.  Deep  reflexes  incrcased  on  right 
side.  Right  Babinski.  Abdominal  reflexes:  Right  less  than  left.  Fundi: 
Retinal  veins  dilated;  obscuration  of  disk  margins,  particularly  of  the  left  disk. 
Paraphasia :  Unable  at  times  to  find  the  correct  word,  and  used  word8  incor 
rectly;  patient  was  conscious  of  his  mistakes.  No  agraphia.  MemoTy  impaired 
for  recent  events. 

P.E.  9  p.  M.,  on  admission  to  hospital.  T.  99.2.  P.  78.  R.  18.  B.P.  140.  Paralvsis 
of  right  arm  much  increased;  right  facial  paresis;  also  right  leg  weaker  than  left 
Reflexcs :  Right  greater  than  left ;  definite  right  Babinski  and  right  patellar  and 
ankle-cloniis.  Fundi :  Same  condition  as  noted  above.  Mentality  more  impaired. 
No  convulsions  since  preceding  examination. 

Operation,  March  21,  1914,  10  p.  m.,  5  days  after  injury:  Left  subtcmporal  decom- 
prossion  and  oxploration.  Usual  incision  (rather  anterior)  and  bone  removed; 
bone  unusually  thin;  no  complications.  No  fraeture  ascertained.  Dura  under 
hi^h  tcnsion ;  iipon  incising  it,  a  little  blood-stained  cerebrospinal  fluid  escaped. 
Cortex  very  edematous  and  at  the  anterior  upper  portion  of  deeompression  open- 
ing  over  the  posterior  portion  of  left  third  frontal  convolution,  extending  badc- 
ward  and  iipwiird  over  the  motor  area  of  the  face  and  arm,  wa8  a  bluish  sub- 
arachnoid  hemorrhagic  clot  ^  in.  in  thickness.     Surrounding  cortex  normal.    No 
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attempt  made  to  rcmove  subarachnoid  hemorrhage  for  fcar  of  doing  damage  to 
cortical  colls.    Much  cerobrospinal  fluid  c?8capcd.    Usual  cloaurc  with  drains. 

P.O.  Uiievcntful.  No  convulsioiis.  Difficulty  of  speoi^h  lt»88oned  rapidly.  Paraly8is 
of  riirht  arm  and  weakiie88  of  right  face  and  ripht  leg  {:cradually  disappcarcd. 

Condition  at  diseharge,  March  31,  1914,  10  day8  after  admiasion  and  opcration:  No 
complaints.  No  convulsions.  No  paraphasia.  Possiblj  some  alight  wcakne88  of 
right  arm.  Rcflcxe8:  Kncc-jerks  and  biceps,  triceps  and  wri8t  reflexe8  of  right 
arm  po88ibly  more  active  than  loft.  No  Babinski.  Abdominal  reflexe8:  Right 
equa]s  left.  Fundi :  Po88ibly  a  slight  dilatation  of  retinal  veins ;  othenvisc  nega- 
tive. 

June  15,  1914.  No  complaints.  No  convulsions.  No  paraphasia.  Physical  examina- 
tion  negative.    No  weakne98  of  right  arm.    Fundi  negative. 

August  28,  1914.    No  complaints.    P.E.   Negative. 

Remarks :  This  čase  illustratea  the  advi8ability  of  an  early  opcration.  Sufficient  time 
naturally  has  not  yet  elapsed  to  ascertain  whether  or  not  the  paticnt  will  enioy 
the  same  good  health  as  beforc  the  accident. 


B.       BILATEKAL    DECOMPRESSION 

Čase  1 


-,  Richard.    44  years.    Manager. 


Diagnosis:  Fracturo  of  base.  Subdural  and  intracerebral  hemorrhage.  Opcration: 
Bilateral  decompression. 

Admitted  Polyclinic  Hospital,  December  26,  1913.     Referred  by  Dr.  John  A.  Wyeth. 

P.H.     Negative. 

P.H.    Negative. 

P.I.  While  Crossing  Broadway  at  65th  Street  crosaing,  paticnt  and  wife  were  struck 
by  automobile.     Wife  killctl  in8tantaneou8ly.     Paticnt  unc^onscious.     Ambulance. 

P.E.  T.  98.8.  P.  130.  R.  30.  B.P.  110.  Semi-conscious.  VVcll-nouriahed  white  man. 
In  shock.  Reflcxcs  shiggish  but  apparently  equal.  Double  Babinski.  No  ankle- 
clonus.  Abdominal  reflcxes  absent.  Lacerated  scalp  wound  in  occipital  region. 
Fundi:     No  dcfinite  signs  of  pressure  at  this  time  (in  shock). 

Troatment:  For  shock.  Rcctal  coflFee;  warmth.  ExptH.'tant  palliative.  Ist  day  after 
admiasion,  shock  had  disappeared,  then  paticnt  began  to  show  the  signs  of  intra- 
cranial  pressure — retinal  veins  dilated  and  slight  blurring  of  disks  (nasal  mar- 
gins).  P.  70.  R.  18.  Reflexcs :  Right  8lightly  grča  ter  than  left.  Oporation  ad- 
vised  but  refuaed.  »5//i  day  after  admission,  paticnt  became  stuporous,  delirious 
and  slightly  jaundiced;  P.  50  and  respiration  16,  irregular  at  timcs.  Fundi: 
Marked  dilatation  of  veins  and  blurring  of  ontire  diska.  Reflexcs:  Right  greater 
than  left;  double  Bubinaki.  Conacnt  for  opcration  obtaincd. 

Opcration,  December  31,  1913,  5  day8  after  admiasion:  (1)  Right  stihtemporal  de- 
compression.  Usual  iu(4aion  and  rcmoval  of  bone.  Dura  very  tcnsc  and  upon  in- 
cising  it,  dark  somi-clottcd  blood  cacaiHKl.  Tension  of  cortc»x  cxtrcme  but  it  <lid 
not  rupture;  vcry  small  amouiit  of  ccrcbroapinal  fluid  cacapctl.  Uaual  closure  with 
drain.  Owing  to  grcat  prcsaurc  with  little  cacape  of  fluid  (an  almost  "dry"  brain), 
a  left  subtemporal  dccomprcaaion  thought  advisablc  and  this  was  immediately  per- 
formed. 

(2)  Left  subtemporal  decompression.  Uaual  inciaion  and  bone  rcmoved.  Dura  very 
tense  an<l  uixyi  incising  it,  similar  dark  dotUnl  blood  (^capcd  undor  grcat  ten- 
sion. Brain  rathcr  *'dr>'";  nttcnipt  made  to  tap  ventrich'  but  not  suoccssful.  Usual 
closure  made  with  drain,  oortcx  bulging  out  under  grcat  tension. 
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P.O.  Jst  day,  patient  much  brighter  meiitally — in  fact,  better  than  at  aiiy  tirne  sinoe 
accident.  Talks  more  f orcibly  and  intelligently.  No  paraly8es.  Fundi :  Vessek 
stili  dilated  and  nasal  margins  are  blurred.  8th  day,  8teady  improveraent.  Fundi 
practically  negative.  Reflexe6  increased  but  equal.  No  Babineki.  Decompres- 
sion  opening  stili  tense. 

January  29th,  1914.  Patient  ready  to  be  discharged  but  laceration  of  scalp  8ape^ 
ficially  infected;  otherwise  negative. 

Condition  at  discharge,  January  31,  1914,  36  day8  after  operation:  Leaving  hospital 
praetieally  well.  Talks  intelligently,  but  rather  garrulousljr — ^more  so  than  before 
accident.  Reflcxe8  increased  but  equal.  No  Babinski  nor  clonus.  Abdominal  re- 
flexe8  present  and  equal.  Fundi  negative.  Locally,  decompression  openings  not 
tense. 

May  29,  1914.    No  complaints.    Physical  examination  negative.    At  work  dail7. 

August  27,  1914.    No  complaints.    Works  daily. 

Remarks:  It  is  doubtful  if  a  unilateral  decompression  would  bave  been  sufficient  to 
save  the  life  of  this  patient. 

Čase  2 

,  Frank.    32  years.    Mechanic. 

Diagnosis:  Fracture  of  base  and  vault.  Subdural  and  intracerebral  hemorrhage. 
Operation:     Bilateral  decompression. 

Admitted  Polyclinic  Hospital,  March  15,  1913.    Referred  by  Dr.  W.  S.  Bainbridge. 

F.H.     Negative. 

P.H.     Negative. 

P.I.  Patient  was  knocked  down  by  an  automobilc — taken  to  station  house ;  uuable  to 
talk,  therefore  designated  on  the  register  as  "foreigner.''  Brought  to  Polyclinic 
Hospital  in  ambulancc  four  hours  later. 

P.E.  P.  101.  P.  68.  R.  18.  B.P.  150.  Semi-conscious ;  easily  aroused  by  supra- 
orbital  pressure.  Well  nourished.  Bowels  move  involuntarily.  Pupils  smtll 
and  equal;  normal  reaction.  Bleeding  from  noše.  Hematoma  about  €ye»— 
more  about  right.  Reflexe8:  Knee-jerks,  right  greater  than  left;  Babinski  on 
right ;  right  abdominal  reflex  not  obtained.  Fundi :  Slight  fulness  of  veins  and 
definite  haziness  about  nasal  margins.  Expectant  palliative  treatment.  24  houn 
after  admission:  Condition  practically  the  same.  Would  not  speak  or  utter  a 
cry.  Comatose.  T.  100.4.  P.  62.  R.  16.  B.P.  160.  Fundi:  Vessels  dilated;  en- 
tire  nasal  halves  of  disks  clouded  and  obscured.  Operation  advised,  28  hours  after 
admission. 

Operation,  March  16,  1913:  (1)  Left  subdural  decompression.  Incision  exposed  frac- 
ture in  squamous  portion  of  temporal  bone — fragments  movable  and  removed. 
Dura  very  tense  and  bluish.  Dark  clots  the  size  of  olives  welled  up  through  dural 
opening  and  also  out  of  rent  in  the  posterior  third  frontal  convolution  (motor 
speech  area).  Brain  so  tense  that  ali  the  clot  (subdural)  could  not  be  removed. 
Drain  inscrted,  but  very  little  cerebrospinal  fluid  escaped  at  this  tirne,  so  that  the 
intraeranial  pressure  was  not  relieved  as  much  as  usual.     Usual  closure. 

As  patient  showed  very  little  improvemeut  after  first  operation,  a  decompression  wa5 
niado  the  following  day  on  right  side. 

(2)  Ripht  subteniporal  decompression:  Usual  incision  and  removal  of  bone.  Dura 
mul  c'()rtex  vory  tense.  No  subdural  heniorrhagt*  on  right  side.  Moderate  amount 
of  l)lo(Kly  corebrospinal  fluid  esca[)ed.  Usual  closure  with  drain.  Then  the  first 
incision  vvas  roopencd  and  praotically  the  entire  subdural  clot  wa9  remove<l.  owin? 
to  tlio  intraeranial  pressure  heing  relieved  l)y  the  right  decoiTy>res8iou.  Clots  tk* 
size  of  a  lO-eent  piece  stili  welled  up  from  the  niotor-speech  ara.  Drain  reinserted. 
Usual  closure. 
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P.O.  2nd  day,  drains  reiiioved.  Kather  restlosa.  Sita  up  in  bed.  Uiiable  to  talk,  but 
will  shake  hands,  ctc.  Ilearing  impaired.  Rcflexe8:  Knee-jcrks  exaggerated 
with  tendency  to  a  double  Babinski.  Fundi:  Vessels  dilated  with  blurring  of 
optie  disks. 

7//*  day  postoperative ;  patient  bas  not  spoken.  Understands  gestures,  but  apparently 
does  not  hear.    Goes  to  toilet  bimself. 

loth  day  postoperative;  patient  bas  been  reading  magazine  in  bed  to-day.  Tempera- 
ture normal.    Spoke  several  word8  to-day. 

Condition  at  diseharge,  April  12,  1913,  25  day8  after  operation.  Talking  fairly  welL 
Hearing  impaired.  Refleies  inereased  but  equal.  No  Babinski.  Fundi:  Stili 
sligbt  dilatation  of  retinal  veins;  no  edema.  Locally,  decompression  areas  not 
tense. 

April  BSth,  1913,  4l8t  day  after  operation.  Went  to  work.  No  complaints.  Steady 
employment  as  cbaufFeur.  At  times,  parapbasie.  Reflexe8  inereased  but  equal. 
No  Babinski.    Fundi  negative.    Mentally,  apparently  normal. 

June  2,  1914.  No  complaints.  Working  daily  as  cbaufFeur.  Physical  examination 
negative.  Speecb  practically  unimpaired,  except  for  pbrases  sucb  as  "Truly  rural,'' 
**Around  tbe  rugged  ročk,  the  ragged  rascal  ran,"  etc.,  wben  patient  slurs  tbe 
words  at  times. 

September  2,  1914.    No  complaint.    Speecb  practically  normal.    Works  daily. 

liemarks :  Tbis  čase  illustrates  tbo  neces8ity  of  performing  a  bilateral  decompression, 
if  tbe  first  operation  does  not  relieve  tbe  intracranial  pressure  8ufficiently;  ordi- 
narily,  tbis  is  easily  recognized  at  tbe  first  operation,  especially  if  tbe  brain  is 
unusually  **dry";  tben,  tbe  second  oi>eration  sbould  be  imniediately  perfonned, 
unless  tbe  condition  of  tbe  patient  will  not  permit  it.  Naturally.  it  is  essential 
in  tbese  cases  to  insert  the  drain  well  under  tbe  temporal  lobe  in  tbe  middle  fossa 
in  order  to  obtain  excellent  drainage,  so  important  in  tbese  extreine  cases. 

It  is  interesting  to  note  tbe  almost  complete  recovery  from  tbe  motor  apbasia  and 
parapbasia,  especially  wben  tbe  lesion  of  tbe  motor  speecb  area  bas  been  defi- 
nitely  observed  at  operation.  In  tbese  cases  (and  I  bave  seen  several  of  tbem), 
the  impairment  of  the  cortical  cells  must  be  one  of  local  compression  from  the 
clot  and  edema  rather  than  one  of  actual  destruction  of  the  cells — othenvise  there 
would  be  no  return  of  function. 


Čase  3 


-,  Walter.    32  year8.    Reporter. 


Diagnosis :  Fracture  of  base  of  skull.  Extradural  and  subdural  hemorrhage.  Opera- 
tion:   Bilateral  decompression. 

Admitted  Polyclinic  Hospital,  May  6,  1914.    Referred  by  Dr.  John  A.  Bodine. 

F.H.    Negative. 

P.H.    Negative. 

P.I.  Three  days  ago,  patient  wa8  struck  by  an  automobile.  Unconscious.  Ambu- 
lance. 

P.E.  Ui)on  admission  to  the  hospital,  patient  was  in  a  condition  of  extreme  shock; 
cold,  clammy  skin;  respirations  4  and  5  per  minute — very  shallow  and  liardly 
perceptible;  pulso  124,  wcak  and  irrogular  at  times.  B.P.  105.  No  bleeding  from 
ears  or  noše.  Patient  was  immediatoly  put  into  a  warm  bed,  the  head  not  being 
lowered;  hot  coflFee  by  roctum  and  the  routine  treatment  for  shock  begun.  After 
brisk  stimulation,  patient  reooverod  consciousnoss  within  6  hours;  he  then  vom- 
ited  and  bas  continued  to  do  so  durinp:  the  past  3  daya;  bas  complained  of  per- 
sistent  pain  in  the  baok  of  head  and  neck ;  bas  talkod  incoherently  and  his  mental 
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ac*ivity  is  very  sluggish  and  confused.     The  pulse  gradually   dcscended  to  W, 
and  when  I  examincd  him  on  the  third  day  after  admission,  the  pulse  was  56. 

P.E.  May  9,  1914,  8  p.  m.  T.  100.  P.  56.  R.  18.  B.P.  14.5.  Conscious  but  con- 
fused mentally.  No  paraly8i8.  Reflexes :  Right  greater  than  left ;  right  Babindd. 
No  clonus.  Abdominal  refleies:  Right  depressed,  but  stili  elicited.  Fundi: 
Double  "choked  disks";  retinal  veins  dilated,  tortuous  and  buried  in  the  edenu- 
tous  retina,  especially  about  the  disks,  which  were  completely  obscured.  Imme- 
diate  relief  of  pressure  advised  for  fear  of  a  niedullary  coUapse. 

Operation,  May  9th,  9.30  p.  M. :  (1)  Left  subtemporal  decompression.  IJsual  incision 
and  reraoval  of  bone,  which  wa8  very  hard.  No  fraeture  observed.  Dura  exceed- 
ingly  tense,  and,  upon  incising  it,  almost  pure  dark  blood  spurted  to  height  of  1 
foot;  much  free  subdural  blood  and  cerebrospinal  fluid  escaped.  Cortex  over  lower 
temporosphenoidal  lobe  lacerated  and  portions  of  it  "oozed  out."  Cortex  otct 
upper  temporal  lobes  in  lacerated  condition.  As  the  brain  itself  wa8  comparatiTelj 
dry,  and  owing  to  the  high  intracranial  pressure,  a  right  subtemporal  decompres- 
sion wa8  performed  in  order  to  relieve  the  pressure  stili  more. 

(2)  Right  subtemporal  decompression.  Usual  incision  and  bone  removed;  transrerse 
fraeture  squamous  bone  observed.  Large  extradural  clot,  Vi  in.  in  thickness;  it 
extended  beyond  the  borders  of  the  decompression  opening.  Dura  also  tense,  and 
again  almost  pure  dark  blood  spurted  4  in.  upon  opening  the  dura  and  much  cere- 
brospinal fluid,  deeply  blood-tinged,  escaped;  no  laceration  of  cortex.  Usual 
closure  with  2  drains  of  rubber  tissue. 

P.O.  Uneventful  recovery.  During  the  first  6  days,  patient  was  a  little  confused  and 
rebellious.  He  did  not  remember  anything  previous  to  the  operation,  although  he 
talked  rather  intelligently  about  himself  during  those  3  days. 

2nd  day  P.  O.  T.  100.4.  P.  76.  R.  18.  B.P.  140.  Drains  removed— clear  cer^ro- 
spinal  fluid  escaping. 

6th  day  P.O.    Ali  sutures  removed.    Decompression  areas  tense. 

Condition  at  discharge,  May  19,  1914,  10  days  postoperative :  T.  98.8.  P.  80.  R.  20. 
B.P.  128.  Patient  complains  of  slight  frontal  headache  at  times;  otherwise,  he 
feels  well.  Some  mental  retardation,  although  no  confusion.  Loss  of  memory  for 
the  events  of  the  day  preceding  the  accident  and  also  for  the  3  days  before  the 
operation.  Both  decompression  areas  are  rather  tense;  normal  pulsation.  Re- 
flexe8:  Right  po8sibly  more  active  than  left;  no  Babinski.  Abdominal  refleses 
present  and  equal.  Fundi :  Some  edematous  blurring  of  nasal  halves  of  diska— 
otherwise  negative. 

July  7,  1914.  No  complaints  other  than  a  "fulness  in  the  head"  at  times;  rather 
irritable.  No  nausea.  Patient  can  now  remember  some  of  the  events  of  the  diiy 
preceding  the  accident.  P.E.:  T.  98.8.  P.  80.  R.  20.  B.P.  134.  Decompres- 
sion areas  somewhat  relaxed  and  "sunken  in";  normal  pulsation.  Reflexe8  active 
and  equal ;  no  Babinski ;  no  clonus.  Fundi :  Some  haziness  along  the  nasal  ma^ 
gins  of  the  optic  disks;  retinal  vessels  normal. 

September  2,  1914.    No  complaints.     Works  daily. 

Romarks:  This  was  a  most  instructive  caso  of  the  value  of  waiting  until  the  serere 
shock  snbsided;  if  the  operation  had  been  performed  within  a  short  time  after 
admission,  it  is  very  probable  that  the  patient  would  have  died.  Again,  it  is 
doubtful  if  a  unilateral  decompression  would  have  sufficed.  The  left  hemisphere 
must  have  boen  more  severely  damaged  than  the  right,  as  his  reflexes  were  ali  more 
marked  on  the  right  than  on  the  left.  The  immediate  rise  of  the  pulse  rate  fol- 
lowing  operation  is  most  impressive.  Whether  this  patient  will  suffer  from  post- 
traumatic  symptoms  is  to  be  observed;  in  view  of  the  laceration  of  the  cortex,  it 
would  not  be  at  ali  surprising,  and  yet,  with  the  early  relief  of  the  intracranial 
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pressure,  he  may  escape.  The  absence  of  bleeding  and  leakage  of  cerebrospinal 
fluid  f  rom  the  eara  and  noše  is  rather  remarkablc ;  as  may  happen  very  f  requently, 
the  f racture  did  not  enter  these  weaker  areas  of  the  base  of  the  skull. 

Čase  4 
— ,  Andrew.    25  year8.    Clerk. 


Diagnosis:  Fracture  of  vault  and  base.  Subdural  and  intracerebral  hemorrhage. 
Operation:    Bilateral  decompression. 

Admitted  Muhlenburg  Hospital,  Plainfield>  N.  J.,  November  30,  1913.  Referred  by 
Dr.  B.  Van  D.  Hedges. 

F.H.    Negative. 

P  JI.     Always  well  and  strong. 

P.I.  Three  days  ago,  patient  eollidcd  with  a  stone  wall  while  riding  a  motorcyele. 
Brought  to  hospital  unconscious  and  in  shock.  Has  not  regained  eonseiousness, 
but  within  the  last  6  hours,  very  restless  and  apparently  less  unconscious.  Some 
bleeding  from  left  ear.    Has  not  attempted  to  speak. 

P.E.  December  3,  1913,  3  day8  after  admission :  T.  100.6.  P.  78.  R.  20.  B.P.  145. 
Well-biiilt  man  of  25  years  of  age.  Both  eye8  eccliymotic,  associated  with  subcon- 
junctival  hemorrhages.  Blood  clots  in  left  auditory  canal.  Marked  tendemess 
and  edema  over  left  squamous  region.  Pupils  equal  and  react  to  light.  Ap- 
parently  no  paralyses.  Reflexes  ali  increased,  e8pecially  on  right  side.  Double 
Babinski,  right  greater  than  left.  Abdominals  present  and  equal.  Fundi:  Ex- 
treme  dilatation  of  veins  and  blurring  of  entire  nasal  halves  of  disks.  Inconti- 
nence  of  urine  and  feces.  Diagnosis :  Fracture  of  base  and  vault,  marked  intra- 
cranial  pressure  with  hemorrhage  over  left  cerebral  hemisphere;  extradural  oi 
subdural  ? 

(1)  Operation,  December  3,  1913,  3  days  after  admission,  9.30  p.  m.:  Left  subtem- 
poral  decompression.  Usual  incision.  Subcutaneous  tissucs  and  temporal  muscle 
very  edematous  and  ecchymotic.  Large  horizontal  crack  in  squamous  portion  of 
temporal  bone  extending  forward  and  backward  beyond  the  margin  of  the  decom- 
pression opening.  Small  extradural  clot.  Dura  very  tense  and  upon  incising  it, 
bloody  cerebrospinal  fluid  spurted  to  a  height  of  8  to  10  in.  for  a  minute  at  least. 
The  underlying  cortex  was  very  much  congested  and  suffused.  The  pia-arachnoid 
"8weating,"  however,  ceased  after  several  minutes,  and  the  brain  tended  to  bulge. 
Drain  placed  under  temporosphenoidal  lobe,  allowing  much  cerebrospinal  fluid  to 
escape.  Usual  closure  with  drain.  At  end  of  operation,  P.  88,  R.  30,  general  condi- 
tion  good. 

P.O.  Ut  day,  P.  130.  R.  36.  Condition  poor.  Twit<*hing  of  arms  and  legs.  Gradual 
improvement,  but  decompression  opening  remained  tense;  mentally  very  much  im- 
paired. 

I  8aw  the  patient  for  the  second  time  on  December  16,  1913,  13  days  after  first  opera- 
tion. Patient  stili  semi-eonscious;  delirious.  Roflexes  exaggerated,  left  greater 
than  right.  Left  Babinski.  Fundi :  Vessels  dilated  and  nasal  halves  of  disks 
stili  obscured.  Locally,  decompression  area  tense.  To  afFord  a  greater  relief  of 
pressure,  a  right  subtemporal  decompression  was  advised. 

(2)  Operation,  December  16,  1913,  13  days  after  first  operation:  Right  subtemporal 
decompression.  Usual  incision  and  bone  removed — several  linear  fractures  over 
squamous  portion  oxteiiding  down  into  ear  and  base.  Dura  under  tension.  Blood- 
tinged  cerebrospinal  fiuid  undf^  hijjh  pressure.  Cortex  8liowed  nunierous  small 
hemorrhages  in  it.     Usual  closiire  with  drain. 

P.O.  Marked  improvement  bogan  inHnediately ;  niental  impairmont  lessened  daily, 
Refleies  became  less  exaggerated  and  Babinski  disappeared. 
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Condition  a  t  diatrhargc*,  Feljruary  2.  1914,  Li2  duys  nfter  admissioii.  Occasiotml  ieid- 
achcs — when  atooping  oven  Otherwi8ei  no  compliiints.  Mentallj,  difficult  to  con- 
centrate  thouf^hts.  Perseveration  a  t  times.  Easily  fatigued.  Reflextfs  active  bnt 
eqi]aL  No  Babinski.  Fuiidi:  Veesels  negative,  but  new  tissue  formation  at 
nasal  margnis  of  tji^ks;  plijsiolojariail  tnip  shallow. 

April  a^  1914.  Gradtial  improvemt^nt  No  eotiiplaints,  rxeept  rather  easily  fatipsi 
lieflejtea  rather  acti^^e;  equaL  Fundi:  Vessels  are  negative;  mild  Becondary  optic 
atrophy. 

JuJio  7,  1914.  No  eomplaiiits,  thotJgh  easily  fatigucd,  Talks  rather  sIowly.  MenUlitj 
rather  retarde«!.  At  work  ilrtily  (in  officp»  bnt  wnrk  is  not  arduous).  Reflexe9  stili 
activc.     Fondi  name  us  at  preceding  exaniination. 

AiigiiHt  2iK  rJ14.  No  et>mpkint8,  though  putiint  tires  qyickJy.  •*My  mind  woffe 
Hbiwly,'- 

Keniarks-  In  this  čase,  if  the  seeoud  operation  had  been  perfornied  earlier,  I  think  the 
rcsidt  Wimld  have  been  hetter;  intracranial  pressuTe  prolonged  over  a  penoil  of  HI 
to  14  days  must  impair  the  eortical  nerve  celbi  as  illustrated  iii  tlm  čase  of  de- 
layed  operation, 

Cases  of  Recent  Fractuee  of  the  Skull  SiiowiNo  Intracranial  Pbes- 
sure;  no  Operation;  Stmftoms  and  Signs  Persisting 

Čase  1 

,  Thonias.    38  years.     Laborer. 


Biap-nosifl :     Fraetiire  of  base  of  sknll.     No  operation, 

Admitted  Polyclinic  Hospital,  November  19,  1913,  8  A.  M, 

F.  H.     Negative. 

P.IL     Negative. 

PJ.     Patient  fell  2  fiigbta  down  elevator  shaft.    Unconsciona.     Amhulance, 

P.E.  T.  100.  R  128.  R.  38.  B.P.  120.  Well  built.  Ci>matose.  No  laeeratinn  of 
scalp.  Contusions  over  right  side  of  head.  Subeonjnnetival  heniorrbiige  an«^ 
ecchymoses  of  right  eye.  Popile  do  not  react — moderately  <x>ntraeted  (oiorplimO' 
Bilateral  extenial  strabismus.  Bleeding  from  noše.  No  para ly šib  of  faire*  nnns 
or  lega.  No  ariesthesia  nor  bypesthesia.  Knee-jerks  not  obtained.  T>*3uble  Bft- 
binski  and  Oppenheim.  Abdoniinal  refipxes  present.  Rpspiration  Iflborfd  ^^^ 
diffieult,  Fraetore  of  flfth  and  sixth  left  ribs.  Fnndi :  Retinal  veins  dikted; 
blorring  of  iižibuI  nmrgins  of  optic  cliskB.  12  hottrs  lalnr:  T.  101.8.  F.  1^"»* 
R.  40»  Pa  t  i  en  t  Berni-c^onscioiis*  Right  pvipil  mofh  larger  tban  left,  reacts  sl^g- 
gi8hly.  Et*rhynioses  of  right  €^ye  remain  same  but  diirker.  No  paralysi8.  Ivii^ 
jerks  not  obtained  j  Bahineki  on  left  leg.  Fundi  the  same  as  ot  the  preeediug  *3t* 
amination* 

Treatment:     Expectant  palliative;  hot  rectal  coflFce. 

Ist  day:     Graclual  iniprovc-nient.     T.  1W.     P.  130,     R.  28.     E.P.  136. 

2nd  day:  Patient  complaina  of  considerable  pain  throughout  body,  especially  Icft  S" 
of  ehcst.  Has  been  coughing,  raises  biood-Ptained  niueua.  Eniphy^ma  felt  o^<?r 
left  fourth  to  eighth  ribs  anteriorlj,  F^esonance  of  lx>th  lungs  good^ — few  rile§  ■* 
left  base.  Rigtwt  eye  clo^ed  by  edema  and  eGehymosed  ;  right  popil  larger  tlmu  lei** 
Pulse  115  and  hetter  quality.  Knee-jerks  absent.  Babin.nki  persists  on  left  leg« 
Fnndi :  Veins  dilated;  slight  blurring  of  naaal  margin  of  disks.  T.  lOO.ž*  P  1^^'** 
R,  30. 

November  29th.  Patient  bas  coniplained  of  more  or  less  eonstant  headache.  Tend«^ 
ness  over  left  eide  of  head.    Pain  in  left  cheat  and  right  hip.    No  ineoordiJiatioa- 
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Right  pupil  stili  slightlj  larger  than  left.  Ecchynio8e8  in  both  eye8  now  and 
markod.  Ecchymo8e8  detected  over  left  mastoid.  Knee-jerks  obtained  after  much 
difficulty ;  left  Babinski  stili  persists.  Fundi :  Deiinite  haziness  and  blurring,  es- 
pecially  over  nasal  halves  of  disks.  A  deeompression  operation  adviscd  at  this 
tirne,  but  it  was  refused. 

Condition  at  discharge.  December  24,  1913,  34  day8  after  adraission:  T.  97.  P.  68. 
R.  18.  Improved.  Headache  stili  present  but  not  so  severe.  Pupils  equal.  No 
pain  on  breatbing.  Knee-jerks  active  but  e(iual ;  Babinski  left  leg,  not  so  deiinite. 
No  paralysis.  Fundi:  Mild  signs  of  inereased  intracranial  pressure  with  new 
tissue  formation  in  the  pbysiologieal  cup  and  about  the  nasal  margins  of  disks. 

February  2,  1914.  Complains  of  severe  headache  with  a  blurring  of  vision.  Reflexes 
inereased  but  equal ;  no  Babinski.    Fundi :    Mild  signs  of  8econdary  optic  atrophy. 

June  2,  1914.  Headache  stili  persists;  unable  to  work.  Physical  examination  same  as 
at  preceding  examination.    T.  99.    P.  68.    R.  18.    B.P.  158. 

Remarks:  I  think  it  would  have  been  wi8er  in  this  čase  to  have  performed  a  deeom- 
pression (and  it  was  advised)  when  the  patient  had  recovered  from  the  shock 
of  the  injury  and  was  showing  definite  signs  of  intracranial  pressure.  As  the 
patient  now  desires  an  operation  or  "anything  to  relieve  headaches,"  if  the  condi- 
tion persists,  I  shall  perform  the  operation  even  at  this  late  date>  in  the  hope  of 
improving  him  and  relieving  the  headaches. 


Čase  2 


-,  Daniel.    28  years.    Conductor. 


Diagnosis :    Fracture  of  base  of  skull.    No  operation. 

Admitted  Polyclinic  Hospital,  December  16,  1913. 

FJI.    Negative.    * 

PJI.     Negative. 

P.I.  Patient  was  struck  on  left  side  of  head  by  an  automobile,  while  alighting  from  n 
trolley  car.    TJnconscious.    Ambulance. 

P.E.  T.  98.2.  P.  94.  R.  17.  B.P.  125.  Well  built.  TJnconscious.^  Pupils:  Right 
larger  than  left;  react  normally.  No  bleeding  from  ears.  Lacerated  scalp.  Ab- 
dominal  reflexes  present  and  equal.  Knee-jerks  active  and  equal;  right  Babinski. 
Headaches  and  vomiting.  Fundi  showed  dilated  veins  and  blurring  of  nasal 
halves  of  disks.  Operation  advised  and  refused.  4  hours  later,  T.  98.  P.  58. 
R.  18.    Expeetant  palliative  treatment. 

Condition  at  discharge,  December  24,  1914:  Patient  refused  to  remain  in  hospital. 
T.  98.  P.  60.  R.  18.  B.P.  145.  Pupils  react  normally.  No  paraly8i8.  Reflexe8 : 
Right  pos8ibly  greater  than  left;  tendency  to  a  Babinski  in  right  leg.  Stili  has 
some  headache  and  nausea.    Fundi  same  as  at  preceding  examination. 

January  3,  1914.    Feels  fairly  well ;  has  resumed  work.    Has  slight  headache. 

January  14,  1914.  Patient  complains  of  rather  severe  headaches  and  nausea  at  times. 
Dizzy.    Unable  to  work.     Says  he  would  like  an  operation  now. 

March  3,  1914.  Severe  headaches;  unable  to  work.  Rcflexes  ali  inereased;  no  Bar 
binski.  Fundi :  Veins  dilated ;  new  tissue  formation  about  the  margins  and  in  the 
physiologrical  cup. 

June  5,  1914.  Unable  to  work  on  account  of  headaches.  Physical  examination:  Con- 
dition same  as  at  prece<ling  examinations. 

August  17,  1914.    Headache  persists  but  not  so  severe. 
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Cases  OF  Old  Fkactube  OF  Base  of  Skull  ;  No  Operation  ;  Stmptoms  ajd 

SiGNs  Pebsisting 

Čase  1 

,  Andrew.    37  jears.    Carpenter. 

Examined  at  the  Polyclinic  Hospital,  March  28,  1914.  Referred  by  Dr.  John  A. 
Wyeth. 

F.H.     Negative. 

P.H.     Negative. 

P.I.  On  September  30,  1913  (6  months  ago),  scaffold  upon  which  patient  wa8  woik- 
ing  brokc  and  patient  fell  45  ft.  upon  back  and  head;  in  hospital  for  1  month.  Un- 
conscious  2V2  day8.  Since  then,  pain  in  temples  and  back.  Beginnin^  blindnen 
in  left  eye.  Slight  dizziness  upon  bending  over.  Ea8ily  excited.  Memoij  im- 
paired,  e8peeially  for  events  of  past  2  year8. 

P.E.  Rather  poorly  nourished  Scotehman.  Pupils:  Left  greater  than  rigbt;  left 
pupil  rather  sluggish  to  light.  No  paraly8e8  or  anesthesias.  Reflexes  ali  T«y 
much  inereased;  patellar  and  exhau8tible  ankle-clonus.  No  Babinski  but  sligfat 
plantar  flexion.  Abdominals:  Kight  greater  than  left.  Vision:  Right  9/10; 
left  1/100  (almost  blind  in  this  eye).  Fundi:  Eetinal  veins  dilated;  definite  sec- 
ondary  optie  atrophy — more  in  left  eye  where  there  is  pigment  or  old  hemorrfaage 
over  the  macula  lutea  (old  hemorrhage  of  the  central  retinal  artery).  Speechfair; 
no  definite  slurring.  Hearing  fair;  right  better  than  left;  Weber'8  test — ^refened 
alway8  to  left.  Rinne^s — AC  greater  than  BC  in  right  ear.  Definite  and  marked 
tremor  of  both  hands,  e8pecially  of  the  intentional  type.  Slight  8waying — tend- 
ency  to  Romberg.  Memory  impaired  for  past  events,  two  years  or  more.  Veiy 
irritable.  , 

Remarks :  It  is  doubtf ul  if  an  operation  at  this  late  date  would  improve  the  patient^s 
condition  other  than  to  lessen  and  oven  relieve  the  headaches  and  irritability. 
Naturally  the  impairment  of  vision  will  be  pennanent. 


Čase  2 

,  Frank.    10  year8. 

Diagnoais :    Traumatic  dementia  following  severe  fracture  of  base  of  the  skulL 

March  22,  1914.    Seen  in  consultation.    Referred  by  Dr.  E.  W.  Lawrence. 

F.H.  Negative.  No  insanity  or  nervous  taint  in  the  family  of  either  parent.  Two 
other  children  well  and  strong. 

P.H.  Alway8  wcll  and  strong.  Nine  months  baby;  normal  delivery.  No  serious  chil- 
drcn's  diseases.    Bright  boy  in  school. 

P.I.  On  December  6,  1912,  patient  wa8  struck  by  a  street  car;  unconscious  for  8 
hours.  Bleeding  from  both  ears;  vomiting  of  much  blood.  General  convulsionfl 
for  7  days;  not  Jacksonian  in  type.  Since  then,  very  quiet,  suUen,  refuses  to 
epoak,  holds  head  down.  Dirty  habits.  Resists  aH  attempts  to  move  him.  Patient 
miist  be  fed  forcibly,  as  he  will  remain  24  hours  without  eating. 

P.E.  Very  sullcn.  Holds  head  down.  Reflexes  obtained  with  difficulty ;  tendencj  to 
a  Babinski  on  left.  Fundi :  Definite  signs  of  old  pressure  observed  in  the  new 
tissiie  forination  about  the  nasal  margins  of  the  optic  disks  and  the  8hallow  phjsi- 
olopical  fups;  voina  stili  dilated;  nasal  margin  of  disks  blurred;  riprht  disk  rather 
pal(\  Sonu»  internal  atrabismus.  Mentally:  Unable  to  make  a  thorough  ex- 
aiiiination  as  i)ationt  rosistod  ali  attempts. 

Remarks:    If  it  were  not  for  the  definite  signs  of  old  intracranial  pressure  as  reveakd 
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bj  the  ophthalmo8cope»  this  čase  might  be  one  of  traumatic  hjsteria  or  a  čase  of 
incipient  dementia  praJcox;  considering  the  history  and  the  physical  signs,  it  ia 
most  likely  a  čase  of  multiple  punctate  hemorrhages  in  the  cortex,  produoing  this 
clinieal  entity  of  traumatic  dementia.  Whether  this  condition  could  have  been 
lessened  and  possibly  avoided  by  an  immediate  relief  of  the  intracranial  pressure 
following  the  accident  is  que8tionable ;  at  any  rate,  an  early  operation  is  always 
advisable  in  these  cases  of  pronounced  intracranial  pressure. 

Čase  3 
— ,  Harriet.    48  year8.    Housewife. 


Dia^^nosis :    Fracture  of  base  of  skull.    No  operation.    Symptom8  and  signs  persisting. 

Admitted  White  Plains  Hospital,  June  9,  1913.  Referred  by  Dr.  G.  S.  Amsden,  White 
Plains. 

F.H.    Negative. 

P.H.     Negative. 

P.I.  On  June  9,  1913,  patient  was  injured  in  an  automobile  accident.  TJnconscious. 
Taken  to  hospital.  No  bleeding  from  ears,  eyes  or  noše.  Knee-jerks  were  much 
exaggerated;  double  Babinski  present.    T.  100.    P.  90.    R.  24. 

Patient  was  seen  by  me  on  June  11,  1913,  2  days  after  accident.  T.  99.8.  P.  94.  R. 
22.  B.P.  145.  Well-nourished  white  woman.  TJnconscious,  but  could  be  roused 
by  supra-orbital  pressure;  unable  to  reply  to  questions.  No  apparent  paralyse9. 
Pupils  equal  and  react  normally.  Right  subconjunctival  hemorrhage ;  right  orbital 
ecchymoses.  Reflexes  increased;  left  possibly  greater  than  right;  left  Babinski. 
Abdominal  reflexes  not  obtained,  the  abdominal  wall  being  f at.  Fundi :  Definite 
dilatation  of  retinal  veins,  with  blurring  of  the  nasal  halves  of  the  optic  disks, 
e8pecially  the  right  disk. 

As  it  seemed  that  the  condition  of  the  patient  wa8  improving,  especially  the  uncon- 
sciousness,  which  was  becoming  lighter — more  of  a  comatose  condition — I  did  not 
urge  an  immediate  decompression,  although  I  advised  it,  not  for  fear  the  patient 
would  die,  but  rather  to  avoid  the  posttraumatic  conditions.  It  was  decided  to 
await  developments. 

The  patient  gradually  became  conscious  5  days  after  the  accident  (June  14th) ; 
I  examined  her  again  at  this  time:  T.  99.  P.  84.  R.  22.  B.P.  140.  Knee-jerks 
exaggerated;  left  po8sibly  greater  than  right;  left  Babinski — easily  exhausted. 
Fundi  same  as  at  preceding  examination.  Marked  paraphasia,  sensory  as  well  as 
motor,  which  lasted  2  weeks.  Amnesia  present  for  20  days — ^then  gradually  im- 
proved. 

July  10,  1913,  31  days  after  accident.  Easily  fatigued;  distressed  by  any  noise.  Fre- 
quent  duU  headaches.  Poor  memory  for  proper  names  stili  persists.  Reflexes  in- 
creased, but  equal ;  no  Babinski. 

January  1,  1914.  When  tired,  patient  complains  of  discomfort  in  head — ^a  sense  of 
pressure;  occasional  spells  of  dizziness.  Rarely  perseveration  in  the  use  of  words. 
Memory  for  names  stili  impaired.  Restlessness  with  insomnia  at  times.  No 
marked  changes  in  temperament — ^possibly  more  irritable.  Knee-jerks  increased, 
but  equal.  No  Babinski.  Slight  tremor  of  both  hands.  Tendency  to  a  Romberg. 
Slight  ataxia  of  both  hands,  especially  the  left.  Fundi :  Mild  signs  of  old  intra- 
cranial pressure — slight  haziness  about  the  nasal  margins  of  the  optic  disks;  shal- 
low  physiological  cup  from  new  tissue  formation  with  rather  pale  disks;  vessel 
walls  thickened  but  no  abnormal  dilatation  of  the  vessels  themselves. 

June  1,  1914.  Stili  complains  of  heaviness  and  fulness  in  the  head,  especially  upon 
exertion  or  when  fatigued.    Memory  for  recent  events  not  so  good  as  before  the 
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injurj.  No  deiinite  clmiige  in  person!i!ity.  R€tlrxrs  very  artivo;  no  clonmi  of 
Babitiaki,  No  inipairment  of  visiou  other  thnn  a  subjective  blurring  and  Lazin«; 
fiiiidi  sume  as  at  precedi ng  examination.  Slight  paraphasia  at  times — freqa«it|j 
uiiablc  to  yse  well-knciwn  words. 
Reraarks:  It  will  he  most  iiiterestin^  to  obeerve  this  patieiit  for  a  number  of  y«arBm 
order  to  ascertaiia  the  pemianent  inipairment;  she  may  eBtirely  reoover,  and  jel 
it  wouId  be  surprising  if  she  tlid  so.  Posttraumatic  eonditions  of  this  tjrpe  m 
most  pcrsisteiit.  I  iiow  fetU  thiit  I  s^hoiiM  have  advist^  a  deeompression  «t  oy 
first  examiuation  more  vxgorQusly  than  I  did;  iu  iiiy  opiniou,  it  would  hjive  beea 
the  s  afer  procedure* 

Cases  of  Old  Fracture  of  Base;  Epilepsv;  Dk^ompresston 

Čase  1 

— ,  Henry.    20  years.    Sailor, 

Diagnošis :     Oh!  fracture  of  skidl;  epilep9y.    Kight  suhtemporal  deeomprossion. 

Adraittcd  Poijclitiic  Hospitah  October  20,  191:3.     Referred  by  Dr.  Joseph  E.  EngelsoiL 

TAl,     Negative. 

P.IT.     Negative, 

P. L  0?je  year  ago.  patient  fell  from  miiin-mast,  a  distance  of  20  feet,  iipon  t<)p  of 
head.  UneoiiBcious;  bleediug  froiii  both  eor^.  Taken  to  Marine  Hospitah  remain- 
ing  10  dayB — unconseious  most  of  the  tirne.  Diseharged  on  the  12th  daj  after 
ftccidont.  Faintod  upon  reaehing  home — ^having  severe  headaehes  and  pefsislent 
vomiting.  8inee  then,  patient  ba»  "fainted"  2  or  4  times  eaeh  dQy,  assoeiated  vitli 
a  general  eonvulHive  ^eizure.  Severe  headaclies,  Dizzy  at  times.  Hazv  visioa. 
beeoming  worse.     Jlearin^  negative, 

P.E.  Well-buiit  riegro.  ITead.  negative.  Rei3exea  increased  but  equal.  Tenden<T 
to  liabinski  on  left,  Fundi:  Retinal  veins  dilated  with  slight  blurring  of  D4mI 
margins  of  disks;  pby8iological  cup  filled  with  new  tissue;  mild  9econdary  optic 
atrophy. 

Operation,  Oetoher  21,  191*3  r  Right  suhtemporal  decompression.  TJsual  incision  m 
renioval  of  l^one  (whit'h  waš  typieally  **ivory^'  and  thick).  No  complicaliou^ 
Dura  very  tense,  indurated  and  fairly  vaseular,  Mueh  cerehrospinal  tluid  esoapeJ; 
pia-araehnoid  *'sweating/'  Numerous  adheaions  bctween  pia-araehnoid  and  dur«; 
these  were  severe*!.    Cortex  8wollen  and  edematous.    Usiial  elosnre.    Draiiis. 

P.O.     Negative.    No  headaehes.     No  attaeks, 

Condition  at  diseharge,  October  27,  1913,  7  days  postoperative:  No  complainta.  Fun^' 
Vessels  not  dilateil;  mild  Becondary  optic  atrophy. 

Moy  16,  1914.  No  comphunts.  No  headaehe  or  fainting  speli;  no  seizures.  Fun<li: 
Veins  not  dilated;  mild  8econdary  optic  atrophy.    At  work. 

Augnst  27,  1914.    No  complaints.    No  convulsions  nor  he^idaebes,    At  worft  diiiJy. 

Čase  2 

— -t  Abe.    15  jears.    Študent. 

Diagnosis:     Old  frarture  of  skull.     Epilepsy.     Operation:     Left  suhtemporal  decoio- 

pression  and  exploration, 
Admitted  Polyelinic  Hospital,  February  31,  1914.    Referred  by  Dr,  A.  F.  Stoloff. 
F, H.     Negative.     No  hi8tory  of  aleoboliani.  in8anity  or  epi1epsy. 
P. H.     Negative.    Always  well  and  i*trong. 
P.  L     Six  year!S  ago,  patient  wai?  s  trnek  o  ver  head  by  bottle,  laeera  ti  ng  9calp.    Nol 

of  consciouaness,  merely  dis;zy ;  8liglitly  nanseated.    Wnlked  home.    Went  to  icboMi 
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it  day.  Two  montlis  later,  patient  had  a  general  coiivulsion,  Three  months 
later,  patieDt  had  anotlier  f?eneral  conviilsion  and  since  then,  patieiit  haa  had  as 
Maiiy  as  3  ur  4  *'spt'lls'*  during  each  nightj  when  frightened  or  seared,  lie  would 
bave  tljem  of  Jaeksonian  cliaracter.  Duriiig  past  2  jears,  convulsions  have  been 
mncli  more  freqnent,  aH  Wginning  in  the  ri^ht  hand  and  riKht  aide  of  face  and 
then  the  entirc  body;  they  last  *i  or  4  minntes.  llas  been  erosa,  irri table  and  very 
nervous.  Vomitiiig  often ;  bowelfl  re#j:idar»  Persistent  frontal  beadaches  ali  the 
time  and  this  is  his  cbief  coinplaint.  Memory  good.  At  times,  paraphasic,  eepe- 
cially  following  attacks.  No  improveraeut  with  rne^iication  of  ali  kinds. 
*  Scar  over  left  forehead;  no  depression  as<-'ertained.  Befinite  paresis  of  right 
arm.  Fimdi:  Vesst4s  diinted;  deiinite  blurring  of  nasal  margins  of  disks.  Was- 
Bennann,  liietin»  and  (»en^irospinal  Miiid  coU  coiint  negative.  Reflescs:  Kiiee- 
jerks,  right  greater  than  left;  tendency  to  a  right  Babiaski.  Right  abdominal  re- 
ilexes  dopressed. 

ration,  February  5,  1914:  Left  subtenaporal  deoompression  and  ejtploration,  Usnal 
ineision,  though  b!ligh!ly  anterior.  Renioval  of  bone,  whic!i  W0a  unusually  thick; 
no  e*>n)plieations.  Dnra  thickened  and  tense.  Edematous  corteJi:  tending  to  pro- 
trude;  in  aulei  were  ilcfinito  signfi  of  old  bejnorrbage—bluish  areas  of  organized 
blood  elot  with  numerous  adhesions  to  overlying  dura.  Vessels  rather  whitiBh. 
Araobnoid  indorated  in  sulci.  Usual  closure  with  drains. 
.     Uneventfol  rcL'0\'vry. 

dilion  at  diseharge,  Felirnary  14»  1914,  8  day8  postoperative :  No  eoinplaints  otber 
than  nn  occrasioiial  fuloesH  in  tbe  head.  No  **spcllH.'*  Reflexes:  Right  tend  to 
eqnal  left.  Fundi:  Ketinal  vessels  not  dilated;  otherwise,  the  same  as  at  pre- 
eoding  examination. 

e  0»  1914.  No  cx»mphiinta.  Works  daily  (stage).  No  spells  since  operation.  PhyBi- 
cal  exainination  negative,  exeept  for  Bcar  tissue  formation  in  the  fundi,  as  dis- 
closed  a  t  precedili  g  examinations, 

isrka:  It  is  nnusual  for  epileptifonn  attaeks  to  ccase,  espe€ially  when  they  have 
occurred  over  a  period  longer  than  one  year;  the  *Vpileptie  habit*'  is  usually  ac- 
quired,  and  the  attacks  will  continue  even  after  tbe  original  exciting  cause, 
whether  it  be  a  fragment  of  bone,  a  blood  clot  or  forelgn  body  in  the  eortex,  has 
been  removed.  Iiowever,  the  earlier  the  operation,  the  better  is  the  chance  for  a 
eompleto  rerovery.  Naturally,  sufficient  time  haa  not  yet  elapsed  in  this  čase  to 
warrant  a  permanent  cure. 

Čase  3 

— ,  John.    38  years.    Laborer. 

gnoeia:  Old  fraeture  of  the  skuU.  EpilepBy.  Motor  aphasia.  Operation:  Left 
subtemporal  exploration  and  decompression. 

aitteiJ  Polyelinic  HoBpital,  May  IfJ,  1914.    Referred  by  Dr.  E.  S.  Biflhop. 
.     Negative, 

'.,  Seven  months  ago,  while  loading  a  boat,  patient  was  struck  on  tlie  head  by  a 
bucket  of  coal;  a  *Vatery  fliiiid"  triekled  from  left  ear.  Walked  home;  nnable  to 
speak  for  3  day8.  Since  then,  patient  bas  had  continuous  beadachea,  bo  that  he 
bafl  been  onable  to  wurk  inore  than  one  or  two  (Iaya,  and  theti  **lays  off'*  for  thereat 
of  the  week.  Pain  in  left  frontni  rcgion;  no  nausea  or  vomiting.  Bowel9  regidar 
daily.  Not  alcobolie.  Tu^o  moniha  ago,  patient  had  the  first  eonvolsion ;  ap- 
pflrerjtly  general  in  ebaracter  with  tvvitehings  lasting  for  O  hours;  involnntary 
mieturition.  7'en  daj/s  hticr,  the  swnnd  n>nviilHion  oeeiirred  but  was  liniited  to 
the  right  side  of  the  body.  beginning  in  right  side  of  face,  then  right  arra  and  then 
right  leg;  attack  lastetl  25  minutea,    There  bas  been  a  diatinet  change  of  ditjposi- 
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tion — much  more  irritable  and  very  forgetful  of  recent  events.  Complained  bit- 
terly  of  headaches,  which  have  continued  up  to  the  present  tirne. 

P.I.  Three  week8  ago,  after  a  severe  headache,  convulsions  began  in  the  right  side  of 
face  and  then  extended  to  right  arm  and  leg;  patient  has  had  7  and  8  attackseach 
day.    Unable  to  speak  a  word — a  pore  motor  aphasia;  no  agrapbia. 

P.E.  May  17,  1914.  T.  100.  P.  80.  R.  22.  B.P.  145.  Apathetic.  Unable  to  speak; 
merely  nods  head.  Right  arm  much  weaker  than  left;  right  side  of  face  kgs. 
Reflexe8:  Right  greater  than  left.  No  Babinski.  Abdominal  reflexe8:  RiiAt 
diminished.  Fundi:  Blurring  of  optie  disks,  especially  the  nasal  halves;  retinil 
veins  dilated.     Was8ermann  test  of  blood  and  cerebrospinal  fluid  negative. 

Operation,  May  22,  1914:  Left  subtemporal  decompression.  Usual  incision  and  bone 
removed;  no  fracture  ascertained.  Rather  high  degree  of  dural  tension;  dun 
incised,  allowing  a  large  amount  of  cerebrospinal  fluid  to  escape.  Typical  pia- 
arachnoid  *Weating."  Whitish  induration  of  cortical  veins  with  numerous  ad- 
hesions  between  pia-arachnoid  and  dura;  these  were  severed.    Usual  elosure. 

P.O.  Unoventful.  Triple  bromides  gr.  15  t.  i.  d.  for  4  days.  No  convulsions.  Speedi 
slightly  improved;  can  now  say  several  simple  words. 

Condition  at  discharge,  June  4,  1914,  12  days  postoperative :  No  complaints  other 
than  a  "heaviiiess"  in  his  head.  No  convulsions.  Wound  healed.  Stili  some  weak- 
ness  of  right  arm,  but  right  side  of  face  does  not  lag.  Reflexe8 :  Right  stili  more 
activo  than  left.  Abdominal  reflexes,  however,  respond  equally  welL  Fundi: 
Retinal  veins  not  dilated;  stili  some  blurring  of  the  nasal  halves  of  optic  diski 
Difficulty  in  using  simple  words  properly ;  misplaces  them  and  ušes  the  word8  in- 
correctly;  he  is  conscious  of  his  mistakes.  No  agraphia.  Wherea8,  before  the 
operation,  the  patient  had  a  motor  aphasia,  now  he  is  paraphasic,  and  his  improve- 
ment  continues  daily. 

July  6,  1914.  Improvement  continues.  No  convulsions.  Stili  paraphasic,  but  much 
improved.  Reflexes  active  but  equal.  Fundi:  Retinal  veins  negative;  the 
blurring  of  the  nasal  margins  of  the  disks  stili  persists. 

Fbactube  of  Base  wiTn  High  Intracranial  Pressuee  Not  Due  to  Labge 
Hemorrhage  ;  Decompression 

Čase  1 

' ,  Vincent.    28  years.    Mechanic. 

Diagnosis :    Fracture  of  base  of  skull.    Operation :    Right  subtemporal  decompression. 

Admitted  Polyclinic  Hospital  June  2,  1913.    Referred  by  Dr.  J.  A.  Bodine. 

F.H.     Negative. 

P.H.     Negative. 

P.I.  Patient  fell  down  2  flights  through  an  open  ceiling.  No  known  loss  of  conscious- 
ncss.  Wa8  able  to  walk  into  ambulance.  Except  for  severe  headache  and  a  feeling 
of  giddiness,  patient  8ays  he  "feels  ali  right." 

P.E.  T.  99.2.  P.  64.  R.  16.  B.P.  145.  Well  nourished.  Bleeding  from  right  ear; 
none  from  noše.  Vomiting,  though  no  nausea.  Not  alcoholic.  Semi-conscioitt. 
Fundi :  Mark(»d  fulnoss  of  veins  and  definite  edema  of  nasal  halves  of  diAs. 
Rcflexcs  very  much  inereased.  No  definite  Babinski.  Abdominals  stili  piesent 
and  eciual.  No  paralysis  nor  anesthesia.  Right  auditory  nerve  deafnees.  Lnmbtf 
puncturo:  Cerebrospinal  fluid  elear,  but  under  high  pressure.  Patient  gradualb 
bocaiiio  coniatose  and  then  uneonscious  4  hours  after  admission.  T.  100.  P.  ^ 
R.  16.    E.P.  160. 

Operation,  June  2,  1913,  6  hours  after  admission :    Right  subtemporal  deoompnanoo. 
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Usual  incision  and  remoirnl  of  bone*  No  complirations.  Markod  escape  of  clear 
cer€*bro8|>inuI  fluid  upoii  ineisiiiir  dura,  whii?h  was  very  teiise  and  iion-pulsatinff, 
and  the  pia-ararhnoid  waB  ni**ked  in  2  plii€t?s  allowing  the  aiibararlinoid  wTebro- 
spinal  fluid  to  eseape  in  2  small  fountaina  of  3  in.  in  height;  these  ctmtinued  sport- 
iniBr  for  3  minutes.  Erain  very  tensc  but  edematous,  so  tbat  an  immediate  dccoin- 
pression  upon  the  other  side  thoufflit  unnecessaij.  Drnin  pulled  out  accidcntally 
at  cloae  of  operation  and  roinsorted  blindly.    Usual  closurc, 

0.  13  hours  laier:  R  (lO,  full  but  ri-fcndar.  R.  16.  BJ\  160.  2k  Jiours  latrr:  P. 
55,  full  but  reirubiT.  R.  16.  B,P.  mi  SO  konrs  laier:  P.  50,  fulb  but  irregular 
at  times;  stuporous.  R.  14  and  sligbt]y  irregukr,  E.P.  ITO.  For  foar  of  ati 
intracranial  beniorrhage,  it  wa8  tbou^ht  adi^isable  to  open  wound. 

!Cond  opt^ation,  30  hours  after  first  operation:  Wound  oponed  but  no  blood  clot 
found.  Vcntricle  tapped  and  about  1  ox.  of  blood-tini^ed  fluid  escaped — not  imder 
presaure.    No  complicationa.    Wound  closed  witb  drain. 

O.  Pulse  continued  about  56  to  50— once  48,  R.  16  to  18,  but  regular.  Tbe  de- 
comprcssion  opening  reinained  tense  until  the  lOth  day,  when  it  graduallj  leasened 
in  fulness. 

Midition  at  dischar^e,  June  15,  1913»  13  day9  postoperative:  Complains  of  occa- 
gional  fronlal  headaehes — **Tbingfl  get  black  at  tiuies  before  my  eyes/*  General 
malaiae.  No  paralyei9.  Re6t^xe3  ali  inereaaed;  rigbt  possibly  |i:reater  tlian  left. 
No  Babinaki,  Right  and  i  to ry  nerve  deafnesa  atill  preaent.  Fundi  practically 
negative;  slight  fidness  of  veins, 

Since  then,  condition  bas  grnidually  improved  &o  that  now  (June  10,  1914)  the 
patient  Las  no  eoniplaints  except  CK-easional  frontal  beadaehe;  tbe  phy3ieal  ex- 
am  i  na  t  ion  is  neg:ativt%  ex€ept  for  a  continued  d  i  bi  ta  t  ion  of  tbe  retinal  veins  and 
rather  exeitable  Teflexes. 

murka;  It  woubl  bave  heen  wi8er  to  bave  performod  a  bilateral  deeompreseion  at 
the  tirne  of  tbe  first  operation  to  offset  tbe  effects  of  the  veiy  high  intracranial 
preasure.    It  will  be  moHt  intere^ting  to  foUow  this  čase. 


Oase  2 

,  Edwin.    5  years. 

agnosis:    Fractnre  of  base  of  skull.    Operation:    Rij?Iit  subtemporal  decomprGssion, 

Imitted  Polyclinic  Hospital,  June  2,  1913.    Eeferred  by  Dr.  John  A.  Wyeth. 

fr.    Negative. 

B*    Negative, 

t.  Tbree  and  a  bolf  bonrs  ago,  patient  was  knocked  down  hy  an  automobile.  No 
knoun  lof*s  of  eonseiousneaa.  Cried  a  great  deal  and  tben  beeaoie  drow8y.  Bled 
froni  right  ear  and  a  small  amount  of  cerebrospinal  tluid  observed.  No  voiniting, 
Ambubinee, 

i.  T,  100,2.  P,  Ofi.  R.  18.  B.P.  115.  Semi-eonsfiom.  Well-nonrished  white 
cJiild,  Many  contusions  over  faee  and  bead.  No  par)ilysis.  Ri^bt  eye  ecchy- 
mosed.  Refiexes  mueh  inereasod;  double  Babinski.  Abdominal  refle^es  absent. 
Fundus:  Veins  full  witb  definite  baziness  and  odema  over  thi*  nanal  balves  of  tbe 
disks.    Lumbar  puncture  8bowed  clear  cerebrospinal  fluId  under  hii^b  tension;  only 

tmiall  amount  of  ilnid  allowe<^l  to  eseape  for  fear  of  mednll4ry  eompresRion. 

Ppition,  June  2*  1913,  6  bours  aftfT  adniission:  Right  siibt*^niporal  dcf^oniproasion, 
TTstial  ineision  and  r^nKival  of  bone;  no  eoniplieationn.  ITfjon  ineisinp  ilura,  whie}i 
wa8  under  mueh  tension,  tlie  eerebrošpinnl  fluid  {šili^ht!y  blood-tinged)  Bpurteti  a 
couplo  of  inebert,  and  in  enlarping  tbe  dural  ineision^  1  knieked  the  pia-aracbnoid, 
througb  wbieb  oprning  tbe  eerehrospinal  fluid  spurted  to  a  beigbt  of  3  in.  and 
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continued  to  do  so  for  3  ininutes ;  a  »e<?oTxd  openinif  in  the  pia  also  spurted  flimi- 
larly*  The  g^reatest  cerebral  tension  I  have  yet  scen  in  a  fracture  čase  (simikf 
to  Čase  1).  Rubber  tissue  ctrain  inserted  untler  right  temporosphenoidul  Jol»e.  ]f« 
complications. 

P.O.     Exee]lent  reGOTc*ry.    Draiii  romoved  on  2nd  day. 

Condition  at  diseharge,  June  16,  1913,  14  days  postoperative  i  No  coraplaints.  Re 
flc'xea  normab    Pimdi  negative. 

Deeeoiber  4,  1918.     No  cooiplaints.     Physical  examination  negative, 

June  Tj  1014.  No  compbiiiits.  Phjsifval  c'xamination  iio^ntive.  It  seems  tlint  lu« 
bone  is  forming  over  tlic  dcajuipression  opcning— ^5lightly  bulging,  with  its  tm- 
Yexity  pointing  outward.  Thia  fonnation  of  new  bone  over  tbe  decompresion 
open  i  npr  bas  oceurred  in  several  of  tbe  yoiitbful  patieiits. 

Remarks:  The  lumbar  puneture  m  tbis  ease  obUiried  Aenr  cerebrospinal  fluid.  anrlvet 
there  wa8  a  definite  intracranial  subdural  hemonphage,  althougb  not  profuae. 


Čase  3 

,  MaTy.    4  year9. 

Diagnosis:    Fraoture  of  base  of  skulL    OpiiTution  :    Rigbt  siibtemporal  decompiesai«! 

Admitted  Polyclinic  Ilospital,  May  23,  1913.    Referred  by  Dr.  *L  A.  EtKline. 

F,H,     Negative. 

P.H,     Negative. 

PJ.  Tlirce  boura  ago,  child  struck  by  an  espresa  wagon,  and  knocked  down.  No 
known  loss  of  eonsciousness*  Bleeding  from  right  ear.  Vomiting.  Very  dtavt^- 
Ambulanee. 

P.E.  T.  100.4.  P.  66.  R.  16.  B.P.  140.  We]l-nourished  white  child.  Kiiee-jeri^^ 
active;  right  po89ibly  greator  tban  left,  Tendency  to  a  Babinski  on  rigbt  Ab- 
domiiials  present,  right  posibly  greater  tban  left,  Right  ear  drum  toni  and  bW* 
ing;  no  cerebrospinal  fluid  observed.  Fundi :  Definite  fidne«s  of  ves^eb  witQ 
alight  hazines3  over  the  nasal  halveg  of  hotb  optic  disks.  Lnmbar  puncture: 
corehrospinal  fluid  9ligbtly  blood-tinged  and  under  mucb  pressure;  only  6  c  c 
removed. 

Operation,  3  hours  after  admissiou:  Rigbt  snbtempi^ral  dceompression*  UsuaI  iiJ«' 
aion  made  and  bone  removtNl;  no  (*oriiplieations.  Dura  very  tense,  Up<in  iacision, 
the  cerebrospinal  tlnid  spurte*!  oiit  striking  me  in  the  left  eye  (a  distanee  of  9  m) 
and  then  passing  beyond  niy  head  to  a  dietance  of  1  ft.  in  alL  Opening  wa^  t^' 
larged^  revealing  a  very  edetnatons*  swollen  brain,  The  cerebrospinal  fluid  ^^ 
šlightly  blood-tinged.  The  intracranial  pressure  rapidly  diminisbed,  Drain.  ^<» 
complications. 

P.O.      2d  day,  drain  removed.    No  complicationa. 

Condition  at  disebarge,  June  5,  1918,  12  day9  postoperative:  No  complaints,  Phfžicftl 
examination  negative.     Fundi  negative. 

June  4,  1914.  No  complaints.  Physical  exaniination  negative.  New  bone  is  vSO 
forming  over  the  deeorapression  open  ing  in  thia  ease. 

August  27,  1914.    No  complaints. 

Čase  4 

1  James.    24  years.    Conduetor. 

Biagnosist    Frnctnre  of  base  of  skiill.    Operation:    Hight  siibtemporal  decompress'^ 
Admitted  Polyehnic  Hospital,  May  1,  1913.    Referred  by  Dr.  John  A.  Wyeth. 
F.H.     Negative. 
P.H.     Negative. 
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PJ.  One  bour  before  admission,  patieiit  fell  from  a  8ubway  train,  upon  the  tracks, 
striking  head.    No  bleeding  from  ears  or  noše.    Semi-conscious.    Ambnlanee. 

P.E.  T.  98.8.  P.  60.  R.  18.  B.P.  160.  Well-nouri8hed  man.  Rather  stuporous.  An- 
8wer8  que8tions  drowsily.  Pupils  equal  and  react  normally.  Knee-jerks:  Rigbt 
8lightly  greater  than  left.  Suggestion  of  right  Babinski.  Right  abdominak  de- 
pressed.  No  paraly8i8.  Fundi :  Ve88el8  f ull  and  dark ;  blurring  of  nasal  halves  of 
di8k8»  e8pecially  of  left.  Lumbar  puncture :  SIightly  blood-tinged  and  under  higb 
pressure;  5  c.  c.  removed;  patbological  report — ^numerous  red  blood  cells.  Locally, 
8U8picion8  indentation  of  skull  and  hematomata  in  igpper  parietal  region  of  left 
side,  left  po8terior  parietal  area  and  in  occipital  region  over  the  oeeipital  promi- 
nence. 

Operation,  2  hour8  af ter  admission :  Rigbt  8ubtemporal  decompression.  Usual  incision 
made  and  bone  removed ;  no  complications.  Dura  exceedingly  tense.  Brain  tended 
to  extrude  but  cortex  did  not  rupture.  Much  cerebrospinal  fluid  "8weat8"  tbrough 
pia-araehnoid ;  8lightly  blood-tinged ;  typical  edematou8  "wet"  brain.  Ventricle  not 
tapped.    Drain  inserted  beneath  temporosphenoidal  lobe.    Usual  closure. 

P.O.  May  3,  1913,  first  dressing.  Drain  removed.  No  complications.  Patient  stili 
drow8y,  but  no  headache  or  complaints.  Fundi :  Stili  enlarged  retinal  veins  and 
some  edema  along  the  nasal  margins  of  the  optic  disks. 

Condition  at  discharge,  May  13,  1913,  12  days  postoperative :  No  complaints.  Wound 
healed;  decompression  area  flush  with  surrounding  scalp;  pulsates.  Reflexe8  stili 
increased,  but  equally  so.  No  Babinski  and  yet  no  plantar  flexion.  Abdominal  re- 
flexe8  present  and  equal.  Fundi :  Stili  some  dilatation  of  veins  but  no  edema  ob- 
servable. 

January  4,  1914.    No  complaints.    Phy8ical  examination  negative.    Fundi  negative. 

June  6, 1914.    No  complaints.    Physical  examination  negative. 

September  2,  1914.    No  complaints.    At  work  daily. 

Remarks :  The  intradural  tension  was  so  high  in  this  čase  that  it  would  have  been  ex- 
tremely  dangerous  to  have  performed  a  left  subtemporal  decompression,  that  is,  the 
danger  of  the  cortical  cells  of  the  left  hemisphere,  especially  of  the  motor  speech 
area,  being  damagcd  by  a  protrusion  of  the  cortex  a  t  the  site  of  the  decompression 
opening  and  against  the  bony  margins  of  the  decompression.  This  danger  is 
greater  when  the  brain  is  a  comparatively  "dry''  one,  a  rare  condition  in  frac- 
tures  of  the  skull. 


Cases   of   Severe    Fracture   of   Skui-i-;    Subdural   and   Tntracerebrat. 
Hemorrhages;  Decompression;  Diei>;  Autopsy 


Cask  1 


Daniel.    41  year8.    Longshoreman. 


Diagnosis:  Fracture  of  base  of  skull,  e8pecially  subtentorially.  Operation:  Right 
subtemporal  decompression.    Died  18  hours  after  operation. 

Admitted  Polyclinic  Hospital,  October  22,  1913,  at  8  a.  m. 

F.H.    Negative. 

P.H.    Negative. 

P.I.    Patient  wa8  said  to  have  been  struck  by  a  street  car.    Unconscious.    Ambulance. 

P:E.  t.  98.  P.  120.  R.  28.  B.P.  120.  Rather  obese  white  man.  In  shock.  Alco- 
holic.  Laceration  over  external  o(»cipital  protuberance,  IV2  i^-  i^  length;  no  defi- 
nite  fracture  ascertained.  Bleeding  from  right  ear.  Pupils:  Right  greater  than 
41  A 
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lefL  FimJi:  Ncgiitive  (duc  to  aliof^k?) ;  vesaels  not  dilated.  Knee-jcrb  pres* 
ent  aml  eqmiL  No  Buhinški.  Ifl  a,  m.  T.  101.4,  R  134.  IL  :M.  B.P.  B), 
Slight  convulsiou  of  Ml  fact^  aiitl  anii.  12  a.  m.  T.  103.4.  P.  140.  E.  40.  B,P. 
110.  Haii  another  conviilsion  Hmit<etl  to  the  left  sitle  of  bi>ily,  last  ing  3  minuti!! 
Fundi  negative.  3  p,  M.  AiiothtT  and  another  eonrulsion*  condnued  every  15 
niinutes  nntil  a  t  5.30  r.  M.^  when  tliey  were  fiiially  ehef^ked  hy  ehlorofonn,  morpliiii, 
broinids  and  chloral  liy  rrctmn.  P^lient  wbs  in  extremis — o  tropin,  cupping,  m* 
travenous  and  ostensive  Btinndation  wfts  applied.  An  operation  Wiis  sdvisod  in 
the  hope  that  aii  iniprovement  mig-ht  oecur — his  only  chance.  (?) 

Operation,  Ortober  22,  1913,  8.30  P,  M.  Right  snhtemporal  decompression.  Usual  in- 
cision  and  removal  of  bone.  No  complieations.  Xo  epidural  dot.  Modenite  ten- 
sion  present.  Blood-tinged  eorebrospinal  fluid  welled  out  of  incision  in  dun. 
Many  subdural  ek»ts;  cortex  tMingested.  Ventricidar  tapping  negative.  Usuul 
closure*    Patient  in  poor  condition. 

P.O.  Patient  gradindly  beeame  worse.  T.  106.  P.  1P»0.  E.  44.  B.P.  90.  Di*sl  Octo- 
ber  23,  1913,  2*30  p.  m.,  18  L  on  rs  after  operation. 

Autopsy :  Laeeratioii  l^o  ii^*  long  and  Vi:  in.  wide  below  extcrnal  oeci pital  protuber- 
anee.  Ileinatoma  a  t  site  of  wound.  Blood  in  right  ear,  Eochynioses  and  Bubt-oii- 
junctival  hemorrhages  of  both  eyo9.  Line  of  fracture  found  radiating  from  ci- 
ternal  oecipital  protnberanee  dowTiward  in  median  line  aeross  foramen  nmgaum 
and  np  hasiUir  proeess  of  oceipital  bone  to  dorsiim  selite.  Definite  pmall  hcroo^ 
rhages  nnder  bony  wall  of  botli  orbits  betveti^n  the  periostouni  and  the  boDC 
greater  in  right;  same  condition  above  tjinpani.  No  epidural  hcniorrhape.  Ex- 
tensive  hieeration  and  cortifal  beniorrhage  of  both  froiitul  lobes,  partieidarlj  right 
Hemorrhage  and  elots  f subdural)  about  cerebellum — ^posterior  to  niedulk  obiou- 
gata.    Ventrielea  free.    Openings  in  orbits  and  both  middle  ears  diselosed  doK 

Reinarks.  This  ease  \^  in^truetive  in  that  the  patient  waa  Butfcring  from  sneli  a  degn* 
of  shock  that  the  intraerauial  prcssure  eould  not  reaeh  a  high  degree»  ow)ng  t^ 
the  ]owered  bhiod  pressure  due  to  the  shoek;  thereforo*  the  fundi  were  negative, 
This  čase  alao  illustratea  the  futility  of  operating  upon  fractures  of  the  skuU 
when  severe  shock  is  present  sufficient  to  elevate  the  pulse  rate  bejond  11^  ^ 
to  lower  the  blood  pressure  to  110  or  less.  An  operation  at  this  period  will  onlj 
increase  the  degree  of  shoek  and  so  hasten  the  end;  at  least,  it  can  do  no  goro. 
It  is  niueh  \\\mr  to  wiiit  until  the  shoek  is  overeome  and  then  the  signs  of  iiit»^ 
cranial  pressure  will  appear  and  they  can  then  be  relieved  by  a  decoinpressjon. 
If  the  patient  ia  seen  iininedintely  after  the  aceident,  then  there  may  be  di^iut** 
signs  of  intraeranial  pressure,  hut,  as  a  rule,  shoek  supcr%^enes  very  quickly  intbe 
most  severe  easea. 

Thia  čase  is  another  example  of  fraetiires  oecnrring  bt  low  the  t^jntorium  8»»^^ 
the  foramen  magnuni  j  not  only  is  the  shock  severe  in  tliese  eases,  hut  a  8^**' 
temporal  deconipression  relieves  the  intraeranial  pressnre  less  fhnn  in  the  supra- 
tentorial  lesions.  If  tho  patient  is  only  in  a  mild  degree  of  shoek,  then  a  stib- 
oceipital  deeoinpression  may  be  used;  however,  this  operation  is  much  more  for 
inidable  tban  the  subtemporal  deeompression,  and  nnless  the  patient  is  i«  "^^ 
conditioii,  it  slionld  not  be  attempted.  Of  the  9  deaths  in  my  series  of  36  PP^^ 
ated  eant:^  at  the  P<dyelinic  Ilospital  for  the  year  ending  Jone  1,  1914,  4  of  them 
at  the  autopsy  diselosed  sLibtcntorial  fracturra.  In  niy  opinion,  tht^e  fractur« 
are  the  most  frequently  fatal  of  ali  fraetures  of  the  skulL 

The  sraall  hemorrhages  oecurring  between  the  bony  wall  of  the  orbital  W^ 
at  the  base  of  the  sknll  and  its  covering  of  periosteum  frequently  oeeur  vitbottt 
a  fracture  of  tho  overljing  hone — ^merely  a  rupture  of  either  the  periosleid  bn^l* 
or  itfl  hlood-vessels,    If  this  hemorrhage  extends  far  enougli  forward,  a  subcnnjiui^ 
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tival  hemorrhage  may  appear,  and  yet  there  inay  be  no  real  f racture  of  the  orbital 
bone.  (A  similar  hemorrhage  frequently  occurs  at  the  upper  portion  of  the  tyni- 
panum.) 

Oase  2 


-,  Joseph.    42  jears.    Blind.    New8boy. 


Diagnosis:  Fracture  of  base  and  vault.  Subdural  and  intracerebral  hemorrhage; 
ventricular  hemorrhage.  Operation:  Left  subtemporal  decompression.  Died. 
Autop8y. 

Admitted  Polyelinie  Hospital,  November  8,  1913. 

F.H.    Negative. 

P.H.    Negative. 

P.I.     Patient  wa8  struck  by  an  automobile.    Unconscious.     Ambulanca 

P.E.  T.  103.6.  P.  128  (weak;  wa8  90  before  admission).  R.  42.  B.P.  120.  Very 
obese  blind  man.  No  alcoholism.  TJnconscious.  Breathing  labored  and  heavy. 
Multiple  lacerations  over  posterior  portion  of  scalp.  Bleeding  profusely  from  left 
ear.  Large  hematoma  over  left  occipital  region.  Pupils  equal;  no  reaction  to 
light.  Fundus:  Typieal  double  "choked  disk"  of  2  diopters.  Knee-jerks  present 
but  greatly  exaggerated;  right  8lightly  greater  than  left.  Slight  right  Babinski. 
Abdominal  reflexe8  not  elicited. 

Oi)eration,  November  8,  1913,  2  hours  after  admission :  No  anesthctic  neee88ary.  Left 
subtemporal  decompression.  Usual  incision  and  bone  removed;  no  complieations. 
Dura  very  tense;  bloody  cerebrospinal  fluid  spurting  1  in.  upon  incising  dura. 
Few  free  clots  size  of  10-cent  pieces  lying  upon  cortex.  Brain  very  edematous, 
8wollen  and  bulging.  Ventricular  tapping  allowed  3  oz.  of  bloody  cerebrospinal 
fluid  to  escape.  TJsual  closure  with  drains.  Patient  put  back  to  bed  in  bad  shape 
and  died  2  hours  later. 

Autop8y :  Laceration  of  scalp  over  right  extemal  occipital  protuberance ;  large  hema- 
toma in  each  temporal  muscle.  Three  lines  of  fracture  found  radiating  from  the 
right  extemal  occipital  protuberance  toward  the  right  mastoid  region  and  into 
right  middle  fossa.  No  extradural  hemorrhage.  Extcnsive  laceration  and  cortical 
hemorrhage  of  right  frontni  lobe  and  to  less  extent  the  left.  Hemorrhage  and 
laceration  extending  over  left  cerebrum  and  including  Sylvian  fissure.  No  definite 
basal  hemorrhage.     Ventricles  contained  bloody  cerebrospinal  fluid. 

Remarks.  This  čase  also  illustrates  the  futility  of  operating  upon  cases  of  fracture 
of  the  skull  suffering  from  either  severe  shock  or  after  an  impairment  or  loss  of 
compensation  of  the  medulla  has  occurred ;  in  such  cases,  any  operative  procedure 
merely  increases  the  shock  and  hastens  the  exitu8.  It  is  a  great  temptation  to 
operate  in  the  belief  that  the  operation  is  giving  the  patient  his  only  chance  to 
recover,  but,  in  my  opinion,  it  is  better  judgment  in  such  cases  to  postpone  the 
operation  in  the  hope  that  the  shock  and  the  impairment  of  compensation  will  be 
overcome. 

The  autopsy  findings  of  exten8ive  laceration  and  hemorrhage  of  the  frontal 
cortex  (opposite  to  the  occipital  area  of  contact)  are  extremely  interesting  and  of 
fairly  frequent  occurrence;  we  are  reminded  of  "trauma  au  contre  coup." 


Čase  3 


-,  Peter.     29  year8.     Butlcr. 


Diagnosis:   Fracture  of  base  aiul  vault.     iSubdural  hemorrhaprc  and  lac^^rations  of  cor- 
tex.    Operation :  Right  subtemporal  decompression.   Died  24  hours  after  operation. 
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Adraitted  Poljclinic  Hospital,  November  1,  1913. 

F.H.    Negative. 

P.H.     Negative. 

P  J,    Patient  was  foDiid  lymg  on  the  sidewalk;  tibcoubcIous.    Ambidance 

F.E.  T.  97.  P.  50.  R.  16.  B.P,  140.  Alcoholism.  Comatose.  Win  not  speak,  Rfr 
flexes  altsent.  No  Bnbinski,  Fundi :  Dilated  retinal  veins;  no  definite  edetna 
of  disk  margins,  EechTriiioses  in  right  orbit  developod  6  hours  after  admission 
Reniained  in  same  eondition  nntil  2  day8  later,  when  re^piration  beeame  lalx>re<l 
and  stertoroiis,  Retlexe3:  Left  greater  than  right.  No  Babinski.  Fundi  showcd 
pre^sure;  diUit*xl  retiiitd  veins  with  blurring  of  iiasal  halves  of  optic  disks.  T.  Vfl- 
P.  m.    K,  20.    B.P.  130. 

Operation,  Noi^embcr  8,  191?1,  48  hours  after  admisaion:  Hight  Bubtemporal  dpwm* 
pressioii,  ITsual  ineisioii  and  lione  removed;  no  eoinplictUions.  Dura  very  lense. 
Brain  Yery  edematous  and  "6weflting'';  mueh  bloody  cerebrospinal  fliiid  eaeaped. 
Small  epidural  and  subdnral  hemorrhagea.  Ventricular  puneture  negative.  Uflual 
closure  with  drains. 

P.O.  Patient  gradiiany  beeame  weaker  and  weaker.  10  hours  later.  T.  102>4.  P*  ISO, 
R.  44.    B.P.  115. 

Died,  November  4,  1913,  at  10  p.  m.,  24  houra  after  operatioiL 

Autopsj:  No  laceration  of  scalp.  Large  bematoma  2  in.  in  diameter  undcr  perioi- 
teum  over  right  ocei  pital  bone.  Several  small  bematomata  in  right  frontal 
region.  Fracture  fouiid  radiating  from  a  point  1  in,  to  right  e-Xternal  occipitil 
protuberance  and  V2  in.  belo\v%  and  encircling  head  longitudinallj  to  a  point  I 
in,  posterioT  to  extemal  orbital  proeess;  also  to  left  to  point  V2  iii*  above  left 
eztemal  auditory  meatus.  Fracture  tjrpieal  bursting  tjpe,  the  eitemal  Hd©  beiag 
marked!y  more  proniinent,  while  the  internal  line  of  fracture  waB  absent  seTenI 
times.  At  %  in.  from  point  of  contact  was  a  spreading  fracture  situated  ai- 
teriorly  about  IV2  iii*  i"  length.  Anotber  fracture  downward  and  forward  1  in. 
toward  mastoid.  No  epidural  elot.  Laceration  of  left  frontal  lobe  and  the  uppcr 
part  of  h^ft  temporoflphenoitlal,  an  area  2  in.  in  diameter.  Cortieal  hemorrhsK'*  be- 
tween  dura  and  anterolateral  snrfaee  of  left  frontal  lobe.  No  cortieal  hemorrliig^ 
or  laceration  over  right  side  of  brain.    Ventrielea  free.     No  basal  hemorrhage. 

Remarks:  Ilndoubtedlj,  an  earlier  relief  of  the  intraeranial  pressure  miglit  bve 
afforded  this  patient  an  opportunity  to  recover;  as  it  happened,  the  aleobolism  » 
maskcd  the  trne  intraeranial  condition  that  the  symptoTn8  and  signs  of  intn- 
cranial  presaure  were  not  obaerved  until  48  hours  after  admission;  it  was  then 
too  late,  as  medullary  edema  and  lofia  of  coinpensatioii  had  then  occurred. 

These  *T>ur8ting*'  fractures  of  the  vault  are  interesting  at  autopsies  in  tbit  fre- 
quently,  as  Dr.  O.  II.  Sebultze  has  nientioned,  it  is  casi^v  observable  tlint  tk' 
iniddle  portion  of  the  "bursting"  line  of  fraetiire  or  "eraek,"  is  mucli  wi<frr  tbiin 
either  of  tbe  end  portions,  Bhowing  that  the  fracture  is  really  the  nieehaniciil  r^ 
sult  of  approximating  the  pole  of  contact  and  its  opposite  pole,  bo  that  it  "bu 
or  "cracks'*  in  ita  thinnest  and  weakest  mcridian;  it  waa  trne  in  thia  čase. 


Čase  4 


'  — ^   ,  Mrs.  H,  G,    45  years.    Housewife. 

Diagnosis:     Fracture  of  vault  and  base  of  sk\ilL     Extradurah  subdural  and  b^* 
cerebral  hemorrhage;  cortieal  lacerations.     Operation;     Bilateral  decompressjoii* 


Died  78  hours  after  admission. 
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niittrd  Now  Kocholle  llospitiil.  November  8,  191-3.  Referred  by  Dr.  Jolin  B. 
Walker. 

1»     Negative, 

I.     Alwiiys  well  and  atrong, 

.  Five  hours  previous,  patient  was  etruck  by  an  aiito  truck.  TJnconscious.  Am- 
hiilim<^, 

C,  T.  100.6,  P.  128,  R.  30.  B.P,  100,  Rather  obese  womaii  of  45  years  of  aga 
Uiiconsoious.  Bleetibig  froni  right  ear,  tjmpanic  membrane  being  ruptured  pos- 
ter »orl.v,  tis  revealetl  by  tbe  otoseopic  exaiiiinatioii.  Rfflt^Kt^s  fiU  aWli&bed,  Fuiidi  i 
Retinai  veiiis  dilated  with  blurriug  of  misal  raargins  of  optic  disks.  Fracture  of 
tlie  third,  fourth»  iifth  and  fiixth  right  ribs,  with  cmphyscma  of  surrounding  tissues 
and  the  right  side  of  ncck.  Fracture  of  the  right  patella,  also  of  metacarpal  bonea 
of  the  right  haiid.  Pulse  128,  rapid  and  weak,  witli  fitertoroiia,  labored  rospira- 
tions.  It  wa8  decided  wiaeT  to  wait  to  see  if  the  patient  coidd  survive  the  shock. 
Expectaiit  palHative  treatment. 

rember  Dth,  5  p.  m.,  24  hours  after  admisaion,  Fulse  109  and  slightlj  better  quality, 
Irregular  Chejne-Stokea  reapiraticm,  Blood  pressure  hae  risen  from  110  to  140. 
Reflexes  ali  inereased;  double  Babioski.  Fundi:  Early  "ehoked  disk";  teniporal 
niargiiia  of  optic  disks  just  visible;  retinal  veasela  tortuous  and  buried  in  edema- 
tousi  retina.     Deoompression  operation  adviseii 

Jration,  November  9»  1913,  8  p,  m*:  Right  subtemporal  decompression.  TTsual  in- 
eision  and  bone  removed ;  no  eomplieations.  Extradiiral  clot,  the  aize  of  a  silver 
dollar,,  removed.  Dura  very  tense  and,  upon  incising  it,  much  bloody  cerebrospinal 
fluid  spurted  under  high  pressure.  Cortex  wa8  very  edematoua  and  *'8woated''; 
suiall  punrtate  heniorrhaget^  throughout,  Hight  vontriele  wa!3  tap]X'd  and  1 
oz,  of  bIoody  cerebrospinal  fiuid  \va8  obtaineth  Usual  elosure  witli  rubber  tis- 
8ue  drain  inserted  beneath  the  right  temporosphenoidal  lobe  to  drain  tiie  niiddle 
fossa. 

K  Patient  became  conaeiona  V2  bonr  after  the  operation.  Definite  motor  aphasia. 
Condition  eontinued  to  iraprove  until  18  hours  hiter,  when  patient  gTadually  be- 
came Btuporouš  and  then  uuconacious — rapidly  becoming  wor8e,  Left  deeonipr^- 
Sion  advised.     T,  101.4.     P.  98.     K  20.     B.P.  135. 

operation,  November  10,  9  P.  M, ;  Left  subtemporal  decompression.  Uanal  incision 
and  bone  removed;  no  eomplications.  Dura  waa  veiy  tenae  {exceedingly  so— the 
highcst  I  have  yet  seen).  Upon  ineising  the  dura*  lacerateij  čereh ral  tissue  and 
dark  blood  clota  welled  on  t  of  open  ing;  I  attempted  to  ta  p  the  left  ventriele,  but 
brain  tissue  oozed  out  of  neetlle  shovving  tbe  great  intracerebral  pressure.  Uaual 
elosure  with  drains.     Patient  in  fair  condition, 

L  Patient  never  regained  consciousnesa.  Temperature  rose  to  104*  and  pulse  140, 
and  the  respirations  l>ecame  more  labored  and  shallow;  the  enipbysema  of  the 
chc»st  and  neck  extendeii  down  the  entire  right  arm.  Marked  abdorninal  disten* 
t  ion.  Kdenia  of  the  lungs  now  oeeurred,  and  patient  diod  ut  10.30  P.  M,,  Novem- 
ber 11,  1913,  78  hours  after  admiesion.     No  antop9y  obtained, 

narka:  I  doubt  very  nineh  wbether  any  treatment  couH  have  saved  tbis  patient. 
The  intracranial  presaure  waš  bo  exceedingly  bigh  that  the  deeompressions  were 
insnffif^ient  to  relieve  it,  and  they  merely  prolonged  life  for  a  few  hours.  Besidea, 
the  other  injnries  of  the  liody,  especiallj  of  tbe  cbest,  were  very  significant.  I 
believe  the  operations  ga  ve  thia  patient  tbe  only  chance  ahe  had  to  recover,  and 
they  failed  in  this  čase. 


cm     THE    THEATMENT    OF    FRACTCRE    OF    THE    SKtILl 


Cases  OF  Seveee  Feaotuees  OF  TJiE  Skullj  Medullabv  Ebema;  No  Op£RA- 

Tiox;  AuTOPSv 

Čase  1 

— — ^,  Lorenzo,     40  year8,    Bange  maker. 


Diagnosis:    FmoturtMif  vault  and  liase.    Med  ullary  edema.    No  opera  t  ion.    Bled.  | 

Admitted  Polyidiiiic  Ilospital,  April  7,  1914,  8  a.  m.  Dlscharged,  dead.  April  7,  l&R 
3  p.  M.,  7  hours  after  adimis^ion.  J 

F.H.     Negative.  I 

P.H,     Negative. 

P.L    Patient  wua  found  Ijiug  upon  8idewalk  at  7.30  A.  M.    Uneonscious.    Ambulance. 

P.E,  T.  102.4.  P.  150.  R.  32.  B.P.  112.  Moribund,  Well-developed,  rolmst  man. 
Alooholic.  Siujill  hematoma  over  left  occipital  regrion;  bleediiig-  from  noše.  Pu* 
pile  dilated,  but  equal;  do  not  re^ct  to  li|i?lit  Fundir  Blurring  of  entire  aasai 
halves  of  dtsks;  dilated  retinal  veins.  Breiithing  irregular,  but  not  CHejne-Stokei 
Occasional  twitchings  of  both  aruis.  Ali  reflexes,  exeept  corneal,  abolisbetl  Puk 
160^  weak  and  tliri^adj.  Loiid  sjstolie  monnur  ovor  ape-x.  Liimbar  piincture: 
Very  bloody  i?erebrosi)inal  iiuid,  spurted  a  distance  of  2  ft.  Urine:  Large  traceof 
albumin;  byaline  and  granidar  casts;  slight  trace  sug^ar.  One  hour  after  admu- 
sion,  fundi  both  showed  *Vlioked  disks,"  left  being  more  niarked  tlian  riglit: 
veins  were  dilated  aiut  tortuous.  Ilematoma  over  left  oeci pital  re^ion  gn*a<lufllly 
becaine  larger  and  larger  until  fiiially,  before  deatb»  it  inEltrated  wbt-ile  posterior 
part  of  acalp,  t-oming  down  ovf^r  left  faeo  anteriorlj.  Two  hours  after  admisim, 
double  Babinski  appeareti.  Breathing  stertoroiis  and  irregular,  but  not  tjrpical 
Cheyne-Stokes.  It  was  only  by  the  most  activo  etimnlation  the  man  lived  imtil  3 
p,  M.  After  11  A.  M.,  pulste  was  so  rapid  tbat  it  could  not  be  eounted.  After  1-'^ 
I*.  M.  tbe  pnlsc  could  not  be  fcdt  a  t  wri3t.  Edema  of  hings  very  evident»  and  pa- 
tient died  a  t  3  r.  M,.  7  bours  after  admiesion. 

AutopE*y  (Dr.  O.  H.  Srhultze) :  Sealp:  Very  large  and  extensive  hematoma  oveia- 
tire  poaterior  portion»  extending  forward  to  both  external  orbital  processes;  not 
in  cuiis,  i.  e.  subpericranial.  Old  scar  in  left  frontal  region  witli  depresaiun  of 
tbe  outer  tabla  Several  eontiisions  over  left  oeeipital  area— bemorrhage  in  cutis, 
i.  e.  area  of  contaet.  SkulI  is  of  od  d  shape,  verj^  nearly  round;  very  thick  h^* 
Fractures:  Main  fracture  exti"uded  transveraely  around  tbe  entire  posterior  por- 
tion  of  skuIl  into  both  mastoid  bones.  Anotber  sligbt  line  of  fracture  in  inedirtn 
line  beginning  at  the  occipital  pnuminence  and  eJttcnding  anteriorly  along  attacli* 
ment  of  the  superior  longitudinal  einiis  to  the  vertex,  aboiat  4  in.  Dura  intact. 
No  cpidural  elot.  Many  subdural  fdots,  espiM-iallj  over  temprjrospheuoifbil  l«^^''-'' 
ext<'jisive  laeerations  of  b(»tb  trinporosplienoidal  lobns,  ei^peoially  ripbt.  ClotiJ  over 
both  frontal  lobes.  No  hemorrhage  under  tentoriura.  No  hemorrhage  flt  hi^ 
around  pons  or  medulla.  Hemorrbage  in  left  middle  ear,  though  the  tjmpaBi^  M 
membrane  intact;  periosteom  toni  over  petrous  portion  of  left  teraporal  bone.         ■ 

Kemarks:  An  operation  wa»  not  advised  in  this  čase*  as  the  patient  waa  raoribii^" 
upon  admisBion.  Medullary  edema  had  already  orT-umnl.  as  shown  by  tlie  luP 
pulse  ratc  and  its  Bhallow  thready  character,  and  the  low  blood-prt^*s3ure.  ^ 
ox>eration  at  thia  late  period  would  mereiy  haaten  the  exitu9,  being  but  an  aadw 
shoek.  Sueh  cases  are  doomed — operation  or  no  operation.  The  presence  of  Uoou 
in  the  left  middle  ear  and  yet  the  tympanic  membrane  remaining  intact  «• 
fairly  fTequent  observation  in  casea  of  fracture  of  the  skull.    Unless  a  paracenteiis 
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is  performed  to  allow  the  blood  to  escape  (naturally  under  the  strictest  asepsis), 
the  hearing  of  that  ear  will  become  impaired. 


Čase  2 


James.    66  year8.    Horeeshoer. 


Diagnosis :    Fracture  of  vault  and  base.    No  operation.    Autopsy. 

Admitted  Polyclinic  Hospital,  April  2,  1014,  2  a.  m. 

Dischargred,  dead,  April  2,  1914,  11  a.  m.,  9  hours  after  admission. 

F.H.    Negative. 

P.H.     Negative. 

P.I.  Patient  wa8  found  lying  upon  sidewalk;  considered  alcoholic.  Unconscious. 
Ambulance. 

P.E.  T.  102.6.  P.  90.  R.  28.  B.P.  140.  Unconscious.  Pupils:  Right  dilated,  left 
contracted.  Fundi :  Retinal  veins  dilated ;  nasal  halves  of  disks  blurred.  Slight 
spasticitj  of  left  arm  and  leg;  no  Babinski.  Breathing  heavy  but  not  Cheyne- 
Stokes. 

6  A.  M.,  4  hours  after  admission:  Condition  same.  Breathing  very  light  and  irregu- 
lar.  Pupils  both  dilated.  T.  103.  P.  60.  R.  16.  B.P.  140.  (The  operation 
should  have  been  performed  at  this  time,  as  pulse  was  descending,  not  ascending.) 

9  A.  M.    Unconscious.    Breathing  light  and  irregular.    Fundi :     Nasal  halves  blurred. 

Spasticity  left  arm  and  leg;  Babinski  stili  present.  T.  103.6.  P.  100.  R  24. 
B.P.  130.    (Pulse  rate  ascending.) 

10  A.  M.    Patient  taken  to  operating  room;  an  operation  could  not  be  performed  as  pa- 

tient stopped  breathing  and  it  wa8  only  with  considerable  difficulty  that  artificial 
respiration  kept  patient  alive.  Pulse  110;  respiration  shallow  and  irregular;  B.  P. 
100.  Patient  became  rapidly  wor8e  and  worse,  pulse  ascending  to  160,  and  had 
frequently  to  be  resuscitated.  Patient  finally  died  at  10.30  a.  m.,  before  the  opera- 
tion could  be  attempted. 

Autopsy  (Dr.  O.  H.  Schultze)  :  Scalp:  Small  hematoma  of  contact  over  left  occipital 
repion.  Large  hematoma  evonly  distributed  over  cntire  right  temporoparietal 
area,  reilected  over  temporal  fascia  (this  was  due  to  the  fracture  as  it  wa8  not  in 
the  cutis,  but  below  the  pericranium).  Line  of  fracture  began  at  the  point  of  con- 
tact just  below  left  parietal  crest  and  extended  around  skull  posteriorly  through 
the  posterior  attachment  of  temporal  muscle  and  into  the  inferior  temporal  ridge 
anteriorly;  here  it  bifurcated  into  2  small  branches,  each  1  in.  long.  Small 
hemorrhage  beneath  the  tom  periosteum  of  right  orbital  plate,  but  orbital  bone 
itself  intact  (i.  e.  a  subconjunctival  hemorrhage  is  possible  without  a  fracture  of 
tbo  orbital  bones).  Middle  ears  negative.  No  epidural  clot.  Dura  wa8  intact  ali 
the  way  around,  even  under  the  line  of  fracture.  Brain :  Very  large  subdural  clot 
over  entire  right  cerebrum;  clot  of  12  oz.  Clots  and  cortical  laceration  over  both 
subfrontal  regions  and  tips  of  temporosphenoidal  lobes,  also  prefrontal;  ali  more 
marked  on  right  side.  Exten8ive  laceration  of  right  temporal  lobe.  No  hemor- 
rhage under  tentorium.    No  clots  at  base  around  the  pons  or  medulla. 

Remarks.  This  čase  illustrates  the  necessity  of  early  operation  in  severe  cases  of 
fracture  of  the  skull,  unless  the  patient  is  in  much  shock;  an  early  operation 
would,  I  boliovo,  have  saved  the  life  of  this  pationt.  In  any  čase,  with  a  pulse 
below  90,  and  eape<'inlly  if  the  pulse  is  descending,  thon  tho  operation  should  be 
performed;  but  if  the  pulse  is  110  or  more,  nnd  esi)e<*ially  if  the  pulse  rate  is  as- 
cending, then  operation  is  but  an  added  shoc^k  and  will,  in  my  opinion,  merely 
hastcn  the  exitus. 
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Čase  3 

',  Agnea.    31  yearH.    HouBewlfe* 

Diag-nosie:     Fraeture  of  base  of  skull.     No  operation,     Autopsj. 

Admitted  PolyeUnie  Hospital,  May  28,  1914. 

F,H.     Negative, 

RH.     Negrative. 

P  J.  Wliile  hanging"  out  clothes,  patient  fell  from  fire  eecajje,  12  ft,  to  stone  siie 
walk  below.     Unconscious.    Ambulance* 

P.E.  T.  97/>,  P.  82.  R.  20.  B.P.  135.  Semi-eoiiscious.  No  bleeding  from  eni? 
or  Dose.  Pupila  equal  and  react  iiormally,  Knee-jorks  activc  and  equuL  Kn 
Babinski.  Abdominal  reflexea  preaent  and  eqiiaL  Fundi  negative.  L^c^ratel 
scalp  over  left  occipital  bone — 3  in.  in  lengtL  Treatment,  expectant  paHiatiTe; 
observation, 

May  20th.  T,  101.2.  P.  90.  R.  22.  B.P,  140.  Headaebe  and  backacbe.  PhyBicid 
ejcaniination  aarae  as  at  preceding  examination.  Impairment  of  hearing  of  left 
ear — niiddle  ear  les  ion.  Weber*&  test :  Soimd  alwfly8  referred  to  left  ear  Riniie's 
test:  Bone  ronduetion  greater  than  air  conduction.  Otoseopic  examination— 
negative.     Lnmbar  puneture^-negative. 

May  31st.  T.  99.2.  P.  84.  R.  20.  B.P.  135.  No  complaints.  Patient  seema  to  be 
improving  rapidly. 

June  ist    T.  98.2.    P.  74.    R.  18.    B.P.  130.    Ratber  reatlese  night. 

June  2nd.    T.  99.    P.  76.    R.  18.    B.P.  135.    Headacbe,  not  severa 

June  3rd.  10  p.  M.  T.  100.2.  P.  80.  R,  20.  B.P.  135.  Severe  headaebe ;  very  rcrt- 
less.  Nauaeated  for  several  boura;  finally  vomitetl  onee.  Pby8iciil  exaiiiination 
negative.    Fundi :   Some  fulness  of  rotinal  veins ;  no  edema  of  optie  disks. 

June  4th.  Patient  wa8  restless  at  1  a.  m.  and  1/6  gr.  morpkin  administered  hjpo* 
dermically.  At  5  A.  M.,  wben  nurse  tried  to  awaken  the  patient,  tbe  latter  could 
not  an9wer;  unconscious.  Fundi  same  as  at  preeeding  examination.  T.  103.8.  P. 
120.  R.  20.  B.P.  140.  No  eonvulsions.  No  orular  paraljses.  Some  stiffness  of 
neek.  No  Kemig.  HeflexeB  active  but  equal;  no  Babinski.  Patient  rapidlj  be- 
catne  wor8e;  pulse  rose  to  184,  and  Tespiration  beeame  irregular  and  then  oeasrf; 
artifieial  respiration  and  pulniotor  continued  life  until  9.30  A.  M. 

Autopsj  (Dr.  O.  H.  Scbultze) :  Laceration  over  left  occipital  area  abont  3  in.  iB 
lengtb.  Cireumseribed  bematoma  about  4  in.  in  diaraeter,  over  rigbt  frontal 
bone.     Entire  left  bemisphere  and  part  of  superior  portion  of  right  hemispbere 


I 


I  covered  by  thin  ereamy  plastic  eJcudate;  right  bemispbere  normal  ejceept  for  sligbt  ■ 

^  area  of  ejcudate  upon  it«  upper  portion.    Left  bemispbere  pale,  eonvolutions  pooflt    ■ 

f 


oiitlined.  Cortieal  laeerations  and  slight  hemoTrbage  over  rigbt  8nl*fronta1  anJ 
tip  of  rigbt  tempi^rospbenoidiil  lobes.  At  the  base  was  a  oolleetion  of  tbick,  ereamj 
exudate  (pus).  Cortical  laeeratioii  like  a  furrow  in  left  I  obe  of  eerebellom  poe- 
teriorly,  eorresponding  in  part  to  point  of  contaet.  Small  extradural  flot  in  pos- 
terior  fossa.  Fracture  line — bursting  type — extended  abont  Vs  in.  below  point 
of  contaet  vertically  downward  alongside  of  foramen  magniim  ^/2  ^^'  to  left^ 
tbrongb  posterior  fossa — reaching  its  termi  nat  ion  a  t  base  of  biteral  sinus.  Aft* 
other  line  of  fractnre  in  same  general  direction  as  precedi ng  and  looking  like  S' 
continuation — but  apparently  no  conneetion — acroM  petrous  portion  of  left  tem- 
poral  bone  in  its  inner  third,  tbrongb  the  middle  ear;  it  was  1  in.  long.  Infeetion 
probably  developed  from  bere.  Subperiosteal  hemorrhages  beneath  both  orbltAl 
plates, 
Bemarks.  Thia  čase  is  most  instrnetive,  A  bnmp  on  the  head,  uneonscious  for  sev- 
eral  minutes  and  then  brougbt  to  the  hospital ;  conscicusness  quickly  regained,  no 
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phjsical  signs  of  a  fracture  o£  the  skuU  and  an  appareirtlj  good  recoveiy  until  4 
days  later,  when  severe  headaches  began,  followed  by  nausea  and  vomiting,  and 
withiu  24  houTS  the  patient  is  dcad.  The  autopaj  diseloses  a  pnruk^nt  meningitis, 
jiot  only  of  the  base  but  of  the  eortex ;  the  entranee  of  inf eetlon  was  most  probubly 
through  the  fraeture  of  the  left  middle  ear,  aa  the  cortex  underlying  the  occipital 
fracture  was  norm  a  L 
tliis  čase  had  recovered,  the  diagnosis  woijld  have  heen  a  "possible  fracture  of  the 
skulL"  or  even  a  **8evere  concussion  with  laceration  of  the  scalp";  I  am  eon- 
fident  that  many  fractures  are  thus  diagnosed;  in  these  casea,  careful  X-ray 
pif*tures  at  different  anj^les  niay  faeilitiite  eorreet  diagnosis.  I  eanuot  eJtplaiu 
the  absenee  of  marked  signs  of  intraeranial  presen re — especiallj  upon  the  fiindus 
of  the  eye.    A  iumbar  puncture  hiter  would  po8sib]y  have  been  of  great  value. 


OF  CoBTiCAL  IIemorriiaoe  roLLOwiNG  '^BuMP  ON  Heab"  ;  No  Ceanial 

Oi'EEATio>' ;  Deatii;  Autopsv 


-,  David.     4^2  year9. 


diagnosis:  Ilemorrbage  upon  cortex  folIowing  ^liump  of  head/*  No  cranial  opera- 
tion.  Death.  Autop8y.  Keferred  by  Dr.  B.  Van  D,  Hedges,  Plaiafield,  New 
Jersej, 

?-B,    Negative.     Two  brothers  and  one  sister  weU  and  strong, 

?*H.    Negative,     Alwaye  wvl\  and  strong;  no  diseases  of  childhood. 

P-X  On  Fcbrnary  17.  1914,  while  phiying  with  hia  brothers,  patient  fell  upon  the 
groiind,  striking  his  head;  appnrently  no  Insa  of  conaciousneas.     No  bleeding  from 

I  ears  or  noše.  Ujion  rising,  petient  scemed  rather  drowsy;  he  wa8  seated  in  a 
chair,  and  ^/y  hour  later,  it  wa8  notioed  that  patient  could  not  move  his  right  leg 
and  within  another  hour,  the  right  ann  became  weak  and  then  paralyzed;  no 
paraly8i8  of  right  side  of  faee;  no  aphnsia,  though  a  definite  slurring  of  worda. 
No  fever;  pulse  and  ro?*piralion  wpre  normah  no  nausea  or  vomiting.  Within  6 
honrs,  the  paralysis  beoame  less  markn:),  first  in  the  arin  and  then  in  the  leg,  so 
thot,  \vithin  36  hours,  the  elnld  was  apparently  iiomial.  Three  weeks  later,  Mareh 
6,  1914,  after  beiug  in  as  good  bealth  appftrently  as  before  the  "bump"  on  the  head, 
the  parents  observed  that  tbe  ehild  wnš  limping  on  the  right  leg.  and  within  4 
hours  the  right  leg  wa8  par«lyzid  and  the  right  arm  wa8  much  weaker  than  tbe 
left  arm;  no  paralysi8  of  faee.  Some  dr<:iwsines9.  No  general  convnlsions,  but  the 
fingers  of  tbe  rigbt  bimd  twitched  infrequently.  No  nau&ea  or  vomiting  j  appetite 
good;  bowe!s  regular  daily» 

t^Tch  7,  1914.  Piitient  exQmined  in  consultation  with  Dr.  Hedges  and  Dr.  Robert 
Abbe.  Physical  exnTninntion.  T.  99.4.  P.  88.  R.  24.  Well-noiiri8hc<l  ehild;  per- 
feotly  eonsrious.  Tbe  poraljsis  had  already  lessened  so  that  the  right  arm  was 
almost  nunniil,  but  the  rigbt  If^g  wa9  definitely  weaker  tban  tlie  left  leg;  no  facial 
parrtlysi9.  We  were  unable  to  iudiire  tbe  cbild  to  talk,  althoiigb  the  parents  aaid 
he  hud  been  talking  normally  before  our  examination.  No  disturbance  of  senaa- 
tion.  I{efljexes:  Right  greatcr  than  k-ft;  right  Babinski.  No  clonua.  Right 
abdominal  reflexe8  depressi?d.  Pupila:  Left  smaller  than  right;  normal  reaction. 
No  oeular  paroly«es  other  than  pos.sibly  a  sligbt  weaknešs  of  the  left  external 
rectus.  No  nystagmu8.  Fnndi :  Moderate  dilatation  of  the  retinal  veins;  defi- 
nite blurritrg  of  the  nasal  margina  of  the  optic  disks,  left  possibly  greater  than 
rigbt.  Ileart  and  lungs  negative,  Liver  extended  V^  in.  below  costa!  margin  and 
nnt  coiiaidered  abnornial  for  a  child  of  4V2  year8  of  age.  Spleen  just  palpable. 
No  abdominal  pa  in  or  tendomess.     At  that  tinie,  the  tentative  diagnosis  wa8  a 


^ 
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small  cortical  hemorrhago,  a  possible  tiiberciiloma  or  tuberculous  meningitis  of 
mild  8  C  veri  ty,  The  bloorl  aiid  cerebrospiual  lluid  l>y  hi  m  bar  p  u  no  t  ure  were  ad- 
vi8ed»  to  obtaiii  a  Wassernuimj  te»t  and  eell  comit;  thfse  were  returned  negative. 

Witbin  3(i  hours  after  this  eecond  oiisiet  of  puralysi«»  tbe  ehild  graduallj  becarae 
noroial,  and  it  remained  in  ite  normal  good  healtb  until  Jiily  7,  1914,  4  montbs 
after  the  secoud  attaek  of  paralyaia;  tbe  parents  then  observed  tbat  tbc  child  wi!S 
not  usiiig'  the  riirht  sido  of  its  faee,  and  upon  ejcaniination  at  mj  offiee  on  Julj  11, 
1914:  (4  djiys  biter)»  I  found  an  ulinost  total  rigbt  facial  paralysis  («*entral  ia  ori- 
gin),  and  a  eligbt  weakne8a  of  tbe  rifrbt  arni ;  tbe  rlgbt  leg  waB  apparently  norniiil. 
Some  blurring  of  Bpeoch,  Ko  sensory  dištiirbanee.  Hctlexe8:  Rjgbt  greater  tkn 
left;  fl  tendeney  to  a  right  Babinski  ref!ex.  No  elonue,  Abdominal  refleies: 
Right  less  aetive  tban  left.  Fundi:  SHgbt  dilatation  of  tbe  retinal  veins,  aadtbe 
blurring  along  tbe  nasal  niargins,  especially  of  tbe  left  optic  disk,  stili  pefsists. 
Ko  ociilar  para]yBi9*     No  nystaginns.     Heart  and  lungs  negative. 

During  tbe  routine  exaniination  of  tlic  abdoinen,  bovvever,  a  tirm  modular  mas^—tbe 
si2e  of  an  orange^— was  palpable  in  tbe  uppcr  rigbt  bypochondrium ;  it  wa§  evi- 
dently  in  the  liver,  wbich  extended  down  to  tbe  levcl  of  the  uinbilicus.  Tbere 
were  no  jaundice  and  apparently  no  digestive  disturbances,  The  spleen  and  right 
kidney  were  just  palpable;  apparently  normal. 

Tbe  ehild  wa8  adnntted  to  tbe  Polyelinir  llospital  on  July  12,  1014;  after  tbe  lubora* 
tory  test  s  of  tbe  blood,  eerebrospinal  fliiid»  urine  and  stotDl,  including  the  talier 
culin  and  luetin  tests  bad  been  made  and  wer©  ali  negative.  Dr.  J,  P,  Grant  maJt* 
an  exploratory  ineisiori  tbrough  tbe  right  rectus  muscle  and  removed  a  bii^ 
fibroua  tumor,  tbe  size  of  a  large  fist,  from  the  liver;  the  patbological  report  wss 
a  small  round  sareoma.     The  ehild  died  Š  hours  after  operation. 

An  autopsy  revealed  not  only  »areoniatous  masBes  in  the  liver,  bnt  alao  estensiTe  in- 
volrement  of  the  lyTnpb  nodes  of  tbe  lesser  and  greater  enrvatures  of  the  stoiaicb 
and  in  tbe  mediastinnm;  sarcomatous  enlargement  of  tbc  head  of  tbe  pancreis 
and  ftareomatous  nodnles  in  tbe  right  kidney;  tbe  adrenals  were  normal 

In  tbe  braiu,  bowever,  vfaa  a  binisb  bemorrbagie  elot — %  in*  iiJ  tbicknes^ — in  thepia- 
arachnoid,  overlying  the  precentral  area  of  the  b^ft  motor  eortex  and  esteiidinjr 
forward  into  tbc  left  frontal  lobe  and  from  the  longitudinal  lissure  dowTiwafii 
abnost  to  tbe  left  Sylvian  fissure;  tbe  posterior  portion  of  tbe  tbird  left  frontiil 
convotntion  was  partially  eovered.  Careful  sectioning  of  the  brain  did  not  reveal 
any  sarcomatous  degeneration  or  any  other  lesion.  Tbe  vault  of  the  skull  i»d 
alao  the  base  did  not  exhibit  any  sign  of  fraetnre. 

Remarks.  This  ease  is  most  unusuab  A  **bump  on  tbe  head  "  not  worse  tban  la  i^ 
quently  received  by  ehildren^  followed  by  paralysi8,  whieb  improves  only  to  return 
3  week3  later;  another  rapid  recoTery  and  then  a  retuni  of  paraly8is  4  inonth* 
later.  Tbe  appearance  of  a  rapidly  growing  tumor  in  tbe  liver,  wliicb  pmreJ  to 
be  a  small  round-celled  Bareoma  with  many  ujetostases,  and  yet  tbe  brain  is  ^ 
involved" — only  tbe  cortical  hemorrbage  of  tbe  early  ''bump"  l>eing  ascertaineu; 
tbe  absenee  of  a  fraeture  of  tbe  base  or  vault  in  similar  cases  is  not  oneouuaoo- 
The  posšibilities  of  diagnoeis  wer©  many* 
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In  cases  of  fraetnrc  of  tbe  bnse  of  tbc  sknll,  sbovvinc^  definite  ^igns  of  iii' 
creased  iiitriicrauiu]  ])ressiin\  :ts  revealed  by  an  fiiibtbalmnscopic  exaiijination 
(as  outlined  above),  vvben  tbe  patient  la  not  m  a  severe  condition  of  shoek,  tlic 
followmg  subtemporal  dccompression  in  pcrfonuetL     fiiless  there  are  clefiDite 
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ftig:ns  of  greater  in%'olvenieiit  of  tlie  left  hernisplicre,  the  operation  is  ahvavB  per- 

formed  on  the  right  sidoj  tliat  isj  tbo  opcration  is  alway3  a  rigbt  siibtemporal 

decompressiou  inilcss  there  are  Ificalized  sigDs  of  prcssnre  over  the  left  eerebral 

Bortex.    The  reason  for  seleeting  the  rigbt  aide  for  the  operation  is  to  avoid  the 

Kaotor  spcech  area,  sitiiatcd  in  the  third  left  frontal  eonvolution  in  riglit-banded 

patient^;  also,  the  left  eerebral  eortex  is  appareiitlv  more  specialized  for  fimc- 

tion   thaii   the  rigbt  eerebral  cor- 

tex,  and  it  is  wiser  tn  perforni  the 

operation  on  the  less  important 
gide  of  the  brain.  Xaturally,  in 
left-haiided  putients,  the  operation 
19  preferablj  perfornied  on  the 
left  side,  as  in  thein  the  right  eere- 
bral cortex  is  the  more  important, 
their  motor  speech  area  beiiig  in 
the  third  rigbt  frontal  eonvolu- 
tion. 

In  preparing  the  patient  for 
the  operation,  a  laxatlve  sbould  be 
pven  the  preeeding  nigbt  and  a 

isoapsuds  enem  a   administered  be- 

;fore  the  operation,    The  head  niav 

alflo  be  eIo8ely   shaved  the  nigbt 

Ijefore  tlie  operation,  and  a  green- 

eoap  poni  tiče  applied.     Tn  emer- 

penev    eases,    howeverj    the    head 

mav  be  shaved  juat  before  opera- 
tion ;  it  is  of  the  greatest  iiaportanee  that  the  liead,  or  at  Icast  the  operative 
site,  ahould  be  most  earef*illy  shavedj  as  the  danger  of  infection  from  hair 
and  slight  shaving  cuts  is  to  be  feared.  The  entire  side  of  the  head  is  now 
thorringblv  srnibbrd  with  i;Tren  sna  p,  tben  witb  70  per  cent.  alcobol  and 
finallv  with  1  :  *i,UOO  sohitinn  of  biehlnrid  of  niereurv.  A  sobition  of  iodin  is 
not  nsed,  as  it  tenda  to  irritate  the  sealp  and  thns  render  possible  a  secondarjr 
infection.  The  above  method  is  simple  and  effectiv©»  an  infection  of  the  skin 
Ijeing  a  ver  v  rare  ocen  r  renče,  The  head  is  now  draped  witb  to\vels,  which 
are  clipped  to  the  sealp  to  avoid  anv  displaceinent  and  possible  infection. 

The  incision  extends  through  the  sealp  down  to  the  temporal  fascia,  from  a 
point  Vj  1^'  antcrior  to  the  extemal  anditorv  meahis  and  overlving  the  zvgoma, 
vertieallj  npward  to  the  middle  portion  of  the  parietal  crest,  a  distance  of  3  to 

|8V^  in.  Ilemostats  are  now  applied  to  the  temporal  artery  and  its  branches, 
whieh  have  been  conipressed  maniiallv.  The  temporal  fascia  is  now  incised  in 
the  same  manner  as  fbe  sealp,  and  the  fihers  of  tho  nnderlving  temporal  musele 
are  separated  longitndinallv,  that  is,  the  mnscle  fihers  are  not  cnt^  as  this  woiild 
necesBariIy  not  only  weaken  the  mnscle,  bnt  increase  the  amonnt  of  blood  lost- 


Fig.  3.— Vertical  Incision  K^tendino  from  Pahi- 
ETAL  C'reht  Down  TU  ZiftiOMA.  Tlio  dotted  line 
indicatea  the  aren  of  bone  removed. 
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The  teinporal  niUBde  is  separated  froni  the  iindorlviDg  sqiianions  Inims  groit 
čare  being  taken  to  preserve  the  iittachment  of  t!ie  miiBi^le  to  its  parieti! 
crest,  in  order  that  the  musole  inay  not  be  weakened.  (Thia  is  not  onlv  most 
important  in  tumor  cases,  biit  also  in  severo  cases  of  fractnre  of  the  akull, 
whero  an  inereasing  iiitraeranial  pressure  may  cause  a  distinct  hernia,  unlei^ 
the  temporal  muscle  is  firmly  attached  to  its  parietal  crest.)  With  the  tem- 
po ral  miiscle  thiis  split  and  so  retracted  to  expose  \videly  tlie  nnderlyinf 
squamoua  portion  of  the  temporal  bone,  the  Doven  perforator  and  burr  areB0w 


T^A 


Pio^  4. — Arka  of  Boste  Expoj*ed  hy  Kethacttng  Ovekltino  Temporal  Muscle.  Tke  dotted  K« 
(A)  indicates  the  oKtent  of  bone  (o  ^>e  removed;  the  dotted  lincs  (B)  Bhow  the  coursc  of  theuDda*- 
lyinie  niiddle  nietutigeiil  Hrt«ry.  The  skull  ia  opoucxi  in  the  lowe0t  part  of  the  dtiuamous  bone  cspo^ 
(C),  that  la,  the  thinDoat  par  t  of  tho  v&ulL 

used  to  make  an  opening  iu  the  skiill  at  the  lowest  f  and  therefore,  anatoraicallj* 
the  thinnest)  part  of  the  8qiiamonš  hone;  in  tliis  nianner,  the  middle  nieningeal 
artery  is  ea8ily  avoided,  The  nse  oi  the  trepliine  iu  t  lds  rogion  i8  doublv  dan- 
gerous — the  great  danger  being  of  cntting  tlie  middle  meningeal  arterv  and 
also  the  dnra  itself,  as  the  thiekness  of  the  hone  varies  considerably.  The  Hud- 
son  drill  does  not  always  stop  npoii  reaching  tlie  dnra,  with  disastrons  results; 
on  the  other  hand,  the  operator  knows  that  the  Doven  perforator  will  not  stopj 
antomaticallv  npon  reaehing  tlie  dura  and»  therefore,  he  alway8  nses  great  car 
whereas  he  is  apt  to  depend  npon  the  Hndson  instmment  to  stop  (as  it  hsuaIIj 
does)  and  so  posaiblv  bceome&  careleas,  T  have  known  personallv  of  two  death 
dne  to  failnre  of  the  instmment  to  stop.  Eleetrie-raotor  instniments  in  de 
pression  operations  are  of  little  valne;  even  in  cranial  operations  of  greate^ 
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magnitmlc,  tliev  are,  in  m  v  opinion»  neither  time-saving  nor  energv-saving, 
wliile  there  is  the  added  daiiger  of  damage  to  the  dura  and  tlie  iinderlving  cor- 
tex.    Espeoiallj  is  this  trne  in  the  use  of  the  circiilar  saWj  as  the  thicknc98  of 


FlOi  6. — ^TflB  DoTEN  Instrument  witii  Itq  Pabtobatoe  (A)  and  Its  Bukr  (B), 


thin 
its 


a  distance  of  1  in. ;  it  haa  few, 
general  adoption,     Besides,  the 


^*^^  skull  varies  rapidlv,  at  tiiiici^  1  ctii.  wi 
^^   anv,  advantages,  and  man  v  dangers  in 
^^stnmienl  is  verv  liable  to  get  out 
^f  order  and,  uulesa  the  motor  and 
^'ts  et|nipmont  are  thoronghlv   iin- 
^^rstood  by  the  operator,  mneh  tirne 
■  ^^ay  be  loat.    I  h  a  ve  frequently  seen 
^perations   delaved    man  v    niiiiutes 
oy  this  eanse. 
I  The   pin-point   opening   in    the 

tone  niade  by  the  Doven  perforator 

and  burr  is  now  enlarged   first  by 

Bniail  rongeiirs  and  thon  hy  larger 

f>ne»;    the   dura   shoiihl   always   Ikj 

carefullv  aeparated  fmni  tlie  over- 

lying  bone  by  the  dural  Keparator, 

for  fear  of  its  being  torn   by   the 

rongcnre.      It    Ih    advisabli*    to    nse 

rongenrs  having  \h\v  nf  tlte   hhuies 

flat  and  thin,  so  tlnit  it  <^an  P!isily 

he  in^frted   hpt\veen    the   (lursi   suid 

the  bone  and  tlins  nvind  the  pMssible 

tearing  of  tlie  dnra.     In  this  nmn- 

ner,  an  area  (»f  htnu*  nnderlying  tlie 

tem  pora  1    mnscle   is    reinoved   to   a 

dia meter  of  3   in.   extending  from 

the  parietal   erest  dovvn   to  the  zvgoma,   and   from  the  iipper  mastoid  celk 

forward  to  the  greater  vviiig  of  the  spbenoid  bone  (that  is,  the  opening  in 


FtG.  G. — DiAOHAMMATJcr  rito»»-«K(.-ricjN»  f>F  Vaui#t, 
8howing  the  Hafe  Method  of  Ofeninh  the 
SitULU  A  piii-iwint  nfit-nin«  is  madc  by  tho 
Doy(Jia  pprforator  and  tluii  iMilargcd  liiy  the  D<jycn 
burr  BO  that  rotiKt^ura  naii  [w  uHc?d.  In  this  iimji- 
iior*  the  duru  and  its  uiiderlviiug;  ourteat  are  no  ver 
iajur<Ml,  atid  thu  middlo  niemugcal  artery  oan  be 
avoided. 


J 
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the  bono  shoultl  be  as  large  as  possible  luider  the  teinporal  niuscle),  estend* 
ing  dowTiward  to  tho  base  of  the  skull,  in  order  that  the  middle  fossa  mj 


Fio.  7. — Bone  Ronoburs  Havino  a  Thin  Lower  Bladb  \Vhi€h  Can  be  iNaELRTED  Bitfiek  thi 
BoNB  AND  Dura  Without  Tearino  tbe  D^ha. 

be  propcrlv  drained,  and  iijnvard  to  the  attaebmont  of  the  it^-iupora!  raiiscleto 
tho  parietal  cre.st  and  nnt  bevoinL  As  the  itiirblle  iiieiiingeal  arterv  umn\\\' 
channela  the  bone  at  the  anterior  part  of  tho  uppnin^,  it  is  wi9e  to  have  some 
pellets  of  bone-wax  to  plug  the  vesaels  if  eiicountered,  and  also  to  contro!  aiiv 


Fia.  8, — Akba  of  Bokk  Removbd,  Expoai»ro  Underltikg  Dura  and  Brancbes  ov  Middli  H^n^* 

OBAL    ArTERT. 

oozing  froin  the  bony  margins  of  the  opening.     (The  composition  of  the  waxB»| 
formulated  bj  Dr.  Norman  Sharpc  is  as  follows:  VVhite  wax,  7  Vi  parta;  ahuoalj 
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oil,  IV2  parts;  salirvlie  acid,  1%  parts.     Kcep  in  5  por  cent  sol  carbolic  acid. 

It  ean  be  readilj  sterilizeil  liy  boiling  before  tbc  apcration  aniJ  tlieii  atlowed  to 

liardeii  bv  cooliiig.     It  \^  easilv  rubbed  iiito  lx»ny  siirfaces  and  is  most  efFcctive 

in  coBtrollinf!:  oozing;  I  ahnuld  think  it  woiiId  be  excelleiit  for  operations  upon 

bone  otber  tban  tbe  skulb) 

If  an  extradiiral  bemorrbago  is  present  (and  this  is  its  most  frequent  site 
dno  to  a  tear  in  tho  middle  menin* 
gea.1  arterv),    tbeo   tbe   clot   cnn   be 
easilv  reinoved. 

Tbe  dura  is  now  openod  by  in- 
cisiDg  its  outer  lajer  and  then  in- 
sorting  a  small  book  into  it,  tberebv  elevatiug  its  iniier  layer  frora  tbe  under- 
l>'iug  cortex,  and  then  ineising  it  iipon  a  groovod  dircMitor  for  a  distance  of  1 
in.;  in  tbis  raanner,  tbere  is  little  danger  of  damage  to  tbe  cort.ex.  A  spoon- 
sliaped  spatula  is  m>w  inserted  between  tbe  dura  and  tbe  cortex,  and  tbe  dura 
is  incised  in  a  crucial  and  stellate  manner — -in  this  way  aIlowing  tbe  cortex 


Fio.  9. — DuRAL  HooK  FOR  Elevatino  Dura  Be- 
FORE  Incising  It.  Ih  this  niauiier  the  under- 
lying,  cerebral  cortex  ia  never  injured. 


Fm,  10. — Dura  Inoisbi>  on  a  GitoovEi>  Directob  im  Either  a  Crucial  on  Stellatb  Mannkr.    The 
branches  nI  the  middle  incuingeiil  artory  are  ligatcNJ  by  the  silver  elipa. 


to  bnlgo  ontwar(l  into  fbe  docompressifni  opcning.  Snbtlnral  bemoTrbages  mav 
aiso  be  remcived"  inost  safely  by  allnwing  \vann  saline  sointion  fnnn  a  cotton 
sponge  to  triekle  npnn  tbe  cortex, 

In  edematouB,  swnllen  brains  the  cerebrospinal  fluid  may  be  seen  to  ooze 
through  tbe  arachnoid  fruni  tlie  siibaracbnoid  space  into  tbe  snbdnT-al  space;  it 
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appears  like  beads  of  perspiration  upon  thv  foreliead — the  so-called  pia-arach 
noid  **aweating/'  In  this  manner,  verv  teuse  braius  are  rapidly  relieved  of 
tlieif  pressiire,  Bnd  T  have  repeatcdlj  observed  imconsciniis  patients  fan  anes 


Fio.  !1.— Spooj^-apATi^LA.  A  vcry  uaeful  instninicnl  ^jf  protpcting  ihc  iinc!erlying  porte*  wheti«itU^| 
the  duru;  of  mueli  viilue  iti  cxploriiig  the  adjaccui  cortex  bpaeath  the  t>Qiiy  marfpna  of  Ihe  dMoro- 
preadan  opeomg. 


thetic  not  beiiig  ueeessarv)  8how  sifrns  of  retii 
of  the  operation,  m  tliat  au  anesthetic  luid  to 


Fig.  12. — Method  of  Maktno  Silve r  Clip.h  rnn  Ligation 
OF  DuHAL  Veshkls.  Geritiao  miKit  vvin-  (No.  24}  is 
wra[>jjGd  sriiigly  amund  tho  rectanpuliir  Krnoviti  liar  (A), 
and  the  a  cut  in  the  gn>five  on  each  »id**  (B)  l>y  the  Tinre- 
cuttiog  sciiisors  (C),  The  V-ah«ped  ailver  elips  (D}  are 
thuH  eiiaily  niade. 

caseS;,  that,  imless  the  patient  is  deeplv  imrler 
opened,  there  is  great  danp^er  of  tho  pationt 
ing,  strugal  ing,  ete.^  shovving  the  iToinediate 


[■nins:  conficionsnesa  at  this  stage 
be  adiiiiiiistered;  in  other  cas^ 
consciouaness  retnms  lesa  rap- 
idlj — not  imtil  the  end  of  the 
operation  or  later,  so  that  the 
entire  operation  niav  be  pe^ 
formed  withnut  an  anestlietic. 
In   manj   cases,    this  '*sweat- 
ing^'    may    be    increasciJ   hj 
pnnrturing   the   aniphnnid  h 
various  places  with  the  poiut 
of  a  needle;  it  should  l>e  re- 
mejubered,  however,  that  a  tfio 
rapid  eseape  of  eerebrospinal 
flnid  niav  precipitate  n  eondi- 
tion   of  ahoek    a  n  fl   Cijllap9e» 
pnihuhiv  dne  to  an  illte^fe^ 
ence  \vith  the  blood  snpplv  of 
the  basal  ganglia,  re^siilting  ifl 
a  verv  h  i  ^  h  temperature— 
over  10G°  within  tliree  hom 
after  operation.     To  preventa 
hirge,  snrhk^n  loss  of  cerebro- 
spiiial   lluid,   the  head  slionid 
be    elevated    jiii?t    befarf  t«* 
dnra  is  incised.     (Dr.  Charl^ 
S,   IliiHt  has  olfsened  in  ii* 
miiiistering   ether   to  the*^ 
tho  anesthetic  when  the  dnra  i« 
beeniiiinij  semi-eonseious,  in^užIj^ 
relief  afforded  by  Ioweriiig  tbc 


I 


r 


■ca*  13. — Sij^TKS  Clifb  Plac£d  m  Grooves  of  Holoe«  (A)»  Insektiid  into  Its  Cover  (B),  Stkrilizbd* 

Then  Readv  to  B£  Used. 


Fio.  H, — Gbooved  FiiRCEps  for  Holding  Silver  Chps.  By  doaing  the  forpcp«.  the  silver  rtip 
oompreaaefl  the  durul  veesal  00  thal  the  dura  iiiay  be  iucifled  rapidly  aod  y&t  no  bleediMg  occure;  no 
Ijcalaiiies  are  nQcea8Biy« 


"Fio.  15, —  DtJRA  Ofsnbd  in  a  Rtellate  Manpjer,  Exfu**img  Unoeiilving  Cerebhal  Cortex  and  Ira 
VesAELa«     A  mbber  tiasue  drain  inaertod  in  Ibu  middlefosaa  benentti  the  temporoaphcaoidal  lobe. 
42  A 
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intracraiHiil  pressure;  this  is  to  be  avoidcnl,  if  possible,  while  the  cortei  is 
exposed,  not  on]y  for  fear  the  brain  itiav  bo  damaged,  biit  also  to  lessen  tfce 

amomit  of  venous  oozing;   any   strainin^  or 

cougliini^  at  this  i^tage  of  the  operatioii  i*^  a 

serious  complication,  so  that  a  **smooth"  anei 

thesia  is  most  essentiaK) 

Modt  vahmble  instrumeHts  to  be  iiseil  iti 

ligatiiig  tlie  diiral  vesscls  are  the  V-sbaj>e(l  .sil 

ver  elips;  2  of  these  siiiall  elips  are  sqiieeie<J 

iipon  the  meningeal  bnmehes  hv  nieans  of  a 

hobler  aiid  then  the  veaael  itiav  be  eiit  betwe*'ii 

thein  \vithont  anv  lose  of  blood  at  ali*    Not 

on  Iv  is  this  rnethod 

f  aster    a  n  d    easier 

than  the  method  of 

ligutioii    by    needle 

and  silk,  biit  it  en- 

tails  no  d  a  n  g  e  r, 

whereas  there  is  al- 

way9    the    risk    of 

punctiiring  the  nn- 

derljing        cortical 

v  e  s  8  e  ]  8  with  the 

needle,  and  in  this 

m  a  n  n  o  r    causing 

niiieh     d  a  m  a  g  e. 

These    silver    elips 

are    left    iipon    the 

vessels.  Apparent- 
ly  thcy  are  not  irritatiug  to  the  siirrounding  tissues 
as  no  after*effeets  are  observed  clinieallv  and,  in  3 
cases  of  cerebral  tumor  djing  within  a  period  of  2 
veara  follo\ving  the  operation,  the  elips  reinained  the 
same  as  when  applied,  therc  being  no  reactive  con- 
nective-tissiie  collection  about  thein. 

0\ving  to  the  gradnal  loss  of  cerebrospinal  fliiid, 
the  tense,  edematoiis  brain  becoraes  lesa  swuHen  and 
bnikv,  so  that  it  may  no  longer  tend  to  protnide 
throngli  the  deenmpression  opeuing.  In  order  to  allow  a  eontiniioiis  escape '" 
anv  excess  flnid  and  blood,  a  nibber  tissue  drain,  4  in.  in  length,  ^4  i^-  ^^  ^^^ 
an*l  1/lG  in.  in  tliiekness  (about  O  lavers),  is  inserted  at  the  hnver  angleofthe 
mannerj  the  midtile  fossa  of  the  base  of  tlie  sknll  is  well  drained  of  fr^  b'*^**' 
i  ne  i  si  on  nnder  the  dnra  downward  beneath  the  tem  po  ros  phe  no  i  dal  lobe;  in  nii^ 
and  cerebrospinal  fluid.     In  my  opinion,  this  drainage  is  most  importaat  ifl 


Fio.  10. — ^Closure,  SuTUKiNo  Deep- 
ER  Laters  of  Te&ifohal  Mubclb 
OvEB  Dura  L  Openino,  The  dura 
m  ne  ver  sutured. 


Latebs  of  Tcmporal  Mr?^ 

CLE, 
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eontiniiin*!:  to  relieve  tlie  intrnoranial  pressiire  anr!  therehv  to  offset  tlic  presaiire 
pf  iBtracraiiial  hemorrhage  aiad  edema  \vhcre\'er  prescnt,  though  especiallj  in 
^iipratentorial  lesions. 

Ali  blc^ding  poiots  having  been  stopped,  the  closure  of  the  incision  is  now 


Flo  18. — Temporal  Fascia  (A)  SitrtrnEO  Oveh  rvnEH^riM« 
Temporal  Mc8CLH  (BJ.  This  nmkea  a  firm  cluaure;  a 
hermu  cerebri  is  not  possible*     Dram  (C), 


Fio.  19. — Stbong  t  km  po  raj.  Fascta 
SuTURBi).  A  subcutaneoua  suture 
of  interrupted  fine  black  «ilk* 


begim  bv  stitnring  the  ]oweriiiost  lavera  of  the  temporal  muscle  with  intcrnipted 
fine  blark  silk,  luid  tlien  the  eiitire  iiuisfde,  in  at  Icnst  ?1  lavers,  in  the  Bamo  man- 
ner.  Natnrallv,  the  dtiral  ineisions  are  not  sutiired  togcther;  not  only  woii]d  it 
be  inipoasible  to  accompHsh  in  moRt  eases,  on  account  of  the  cerebral  tension, 
bnt,  if  siiecessfiil,  it  wonhl  prevent  a  docompresaion,  beeaiise  the  dura  in  adults 
m  inelastic.  and,  thercfore,  a  relief  of  the  intraeranial  prensnre,  except  mo- 
Inentarilv  fol]owing  the  dnral  openin^,  wonId  not  ooenr. 

The  danger  of  adhesions  forming  betwecn  tho  nnisele  and  the  rinderlving 
Berobral  portex  is  rlirncallv  not  to  be  feared ;  in  3  rases  of  irremovable  cerebral 
timior,  npon  wli<mi  a  mdjtenipr>ral  decotoprension  operation  h«cl  been  pcrfoniied 
'  offset  the  prossnre  effects  and  thns  preserve  the  vision,  poat-mortem  exaniina- 
ions  of  31,  22  and  9  months  respectivelj  fol]owing  the  operation,  revealed  tho 
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formation  of  a  new  dura  and  no  adliesions ;  in  the  čase  djing  31  months  gfter 
the  operatiou,  the  new  dura  could  not  bo  difltinguished  from  the  surroucding 
dura. 

The  temporal  fascia  is  united  with  interrupted  fine  black  silk ;  at  tiraes  a 

close  approximation  of  its  ed^ 
13  difficiilt,  owing  to  its  netrac- 
tion  aiid  inelasticitv  and  the 
cerebral  teiision,  SobcutaneoiM 
sutures  of  fine  black  silk  moke 
the  application  of  ligatures  m- 
nece8sary;  the  temporal  arlerv^ 
however,  may  be  ligated  when 
it  cannot  be  caught  in  one  of  the 
subeiitaneous  sutures,  Tlie  skin 
is  sutured  w  i  t  b  internipted 
black  silk,  and  the  usual  gauze 
dressing  is  applied;  a  small  cot- 
ton  pad  sbould  always  be  pkced 
behind  the  ear — otherwise,  the 
lobe  of  the  ear  mav  be  ccm- 
presaed  agaiiist  the  skuU  by  the 
bead  bandage,  causing  the  pa- 
tient  to  complain  more  of  this 
pain  than  of  the  pain  at  the 
operative  site.  Singulark 
enough,  the  poBtoperative  puia 
is  slight. 

In  these  casea  of  fracture  of  the  skull,  a  definite  hematoma  of  anv  portioD 
of  the  scalp  should  always  be  ineisedj  the  blood  expressed,  and  firm  local  com- 
pressiop  applied  to  prevent  a  aimilar  collection  of  blood ;  otherwiBe,  these  hema- 
tomata  bcconie  iiifected  only  too  f requently^  and  the  patient  dies  from  a  fesdV 
ing  meningitis  within  a  fortnight 


Fia»  20. — Skin  Clobblt  Affroximated  bt  Intbrrupteo 
SuTtTRES  OF  Fine  Black  Silk,  Rubber  tis^tie  driUD 
protrudinfc  from  lower  angic  of  inciaiou.  Steriic  gause 
dressiags  are  qow  appliod. 


i 


FOSTOPEEATIVE  TEEATMENT 

The  routine  treatment  ia  as  follows: 

1.  Elevate  the  head  and  shcmlders  witb  pillow9,  35  to  40  degrees, 

2.  Water  bv  nioiitb  as  soon  as  naiisea  ccasc^, 

3.  400  C.   C.  hot  nomial   saline  per  rectum   iinmediatelv,   and  rep 
everj  4  hours  for  24  to  36  hours.     If  the  patient  show8  any  signs  of  operative 
shoek,  then  400  c.  c.  of  hot  black  cofFee  per  rectnm  is  adrainistered  after  the 
operation,  and  this  is  repeated  4  hmirs  later,  if  deemed  necessarv.     UrotropiHf 
CT,  5  to  10,  mav  be  given  in  the  re<5tal  saline  everv  4  hours ;  it  is  believed  to  ivrm 
hibit  the  growth  of  bacteria  in  the  cerebrospinal  fluid,  and  in  this  way,  possible 
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infeetion  and  rcsultiiij^  inetiingitis  iire  avoided.     Its  roal  eflicac*y  is  ijoubtfu! ;  it 
can,  liowever,  do  no  harin,  and  it  may  do  i^nne  good. 

4.  1\  P.  and  K.  every  hour  for  12  hours,  and  tben  every  2  hours. 

5.  Morphia,  gr.  Vh  (hypo/),  for  restlesaness,  and  repeat  after  1  hour,  if 
necessarv.  Natnrallv,  tho  rofun  shonld  be  enol  and  darkened,  qiiietnes3  bcing 
eoforced.  On  the  day  foIlowing  the  operation,  liqnidsj  except  inilkj  may  be 
giveii. 

On  the  socond  day  postopcrative,  the  first  dressing  is  made;  the  drain  ia  re- 
movedj  allowing  clear  cerebrospinal  fluid  to  trickle  oiit;  the  drainagc  of  bloody 
cerebrospinal  fliiid  and  blood  itself  in  tbese  cases,  during  the  first  24  hours  after 
operation,  niav  be  profnse,  snfficieut  to  soak  tbrough  the  dressiiigs.  At  least 
one-tbird  of  tbe  skiii  so  t  n  res  mav  be  removtid* 

Ail  liquids  inay  riow  be  giveii ;  and,  on  the  fourth  day  postoperative,  soft 
diet. 

On  the  fifth  day  postoperative,  tbe  sceond  dressing  is  made ;  ali  skin  suturea 
are  removed,  and  the  patient  is  plaeed  upon  a  light  diet.  The  average  diiration 
of  hospital  residence  is  10  to  14  days. 


OHOIOE    OF    OFERATION 

The  oateoplastic  **flap'^  operation  sboiild  ne  ver  be  performcd  for  cases  of 
fractnre  of  the  skul!,  nnless  tbere  is  a  large  depresč^e*!  area  of  the  vault  or  there 
are  unmistakable  signa  of  a  hemorrhagic  clot  over  either  superior  motor  area. 
Not  only  is  it  a  mucb  more  dangeroua  and  prolonged  operation  than  the  simple 
decompression,  as  deseribed  above,  bnt  it  necessitates  tbe  resutnring  of  tbe  dura 
heneath  the  bone  flap^ — -a  most  difficult  proceeding  in  most  eases,  as  the  intra- 
cranial  tension  is  higb,  owing  to  tbe  edematous,  swollen  condition  of  the  brain; 
befiides,  even  if  tbe  dura  were  not  sutured,  tbe  reptacement  of  the  bone  flap 
prevents  a  real  d€?compres3ion.  Frcquently  the  clot  is  not  to  be  fonnd  over  the 
motor  area  of  tbe  cortex  (even  wheu  the  »igns  are  most  positive)^  so  that  in 
these  cases  the  operative  site  would  be  over  a  most  important  area  of  the  cortex 
and  not  even  a  relief  of  intraeranial  tension  would  be  obtoined;  besides, 
there  la  some  dauger  of  producing  a  motor  paralysis  by  the  nnderlving  motor 
cel  Is  of  the  cortex  being  pressed  upwHrd  against  the  l>ony  edges  of  the  **flap" 
operation.  As  the  dtvompression  operation  exposes  tbe  lovver  portion  of  the 
motor  areaj  it  ean  hc  readily  ascertained  by  nieans  of  a  spoou-sbaped  spatula 
\vhether  a  fdot  exists  over  a  higher  portion  of  tbe  motor  tract.  nowever, 
it  is  not  at  alt  necessarv  to  remove  ali  tbe  small  clots  Iving  upon  tlie  cortex, 
altboiigh  natnrallv,  if  this  ean  be  done  safely,  so  mueb  the  better;  but  it 
18  e^sential  to  oifset  the  general  pressure  effects  of  these  clots  and  the  aecom- 
panving  edema  of  tlie  brain,  and  this  is  the  chief  purpose  of  tbe  decompreasion 
operatinu. 

A  t  antopsies  upon  fraetures  of  the  base,  snbdural  and  cortieal  clots  are  fre- 
quently  found  over  the  frontal  lobes,  the  anterior  portion  (the  **tip-')  of  the 
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teiriporospboiniitlal  lobes,  luicl  ni  the  base.  Niitiinillv,  to  reniovc  tlici^  cIoUl 
tbeinselves  i.H  iiiipossiblc*,  biit  that  is  no  reasLiii  wby  tbe  general  pressiire  etlecteol 
those  clots  shoiild  not  be  relievcd ;  it  is  smrprisiug  bow  qiucklv  the  local  pre»- 
siire  effeets  of  a  elot  or  a  dei>resseJ  area  of  bone  wili  farle  away  when  the  msult^ 
ing  increasetl  general  prcssiire  is  relieved  by  a  tleemHpressinn  operatioiL  It  ij 
for  thia  reason  that  a  decompression  operation  is  so  effective  in  relieving  tbfti 
intraeninial  conditiun,  espeeiallv  wben  the  local  condition  cannot,  witli  a*^ 
taintjj  be  ascertained  and  removetl. 

Even  in  depressed  fractures  of  tbe  vanlt,  nnless  larger  tban  a  sil  ver  doUar, 
it  18  advisable  to  make  a  aniall  trepbine  open  ing  at  tbe  edgc  of  the  depresaloa 
and  then  reioovo  tbe  depreBsed  area  entirelv  witb  longeurs.  Tbis  is  a  simple 
proeednre  nun  pa  red  witb  tbe  renioval  of  tbe  depresaed  area  in  one  pieee  and 
mneh  loss  dangeroiis.  Besides,  a  Ejonj  defect  not  larger  than  a  silver  doUar  i« 
not  to  be  feared,  whereas  tbe  replaeenient  of  tbe  depressed  area  of  bone  '^upside 
down'^  is  not  always  sneeessfnl — tlie  bone  iiecrosing  a  t  tinies,  and  thus  naiting 
possible  a  nnniber  of  compHeations, 

Advantages  of  Subtemporal  Decompression.— Tbe  advantages  of  the  subtem* 
poral  deeunipression  operation  are  manv : 

1.  ITS  SITUATTON, —  (a)  Tbe  squamou8  portion  of  the  temporal  bone  is  the 
thinnest  area  of  the  vanlt  of  the  skiill ;  tbe  siibtentporal  deeonipressioii  is  teclini' 
callv,  therefore,  lesa  diffienlt  and  mncb  less  linie-eonšuniing;  the  average  dura* 
tion  sbonld  not  he  longer  tbau  1  bonr.  In  cases  associated  vvitb  sbock  and  p^^ 
fnse  intracranial  bleeding,  tbe  dnration  of  tbe  anestheaia  and  operatioa  ahonl«! 
be  lessened  im  mneb  as  earefnl  work  aud  bemostasis  will  pemiit.  No  paticnt 
sbonld  over  l>e  saeritieed  for  8peed,  as  more  sboek  resnlts  from  rapid  blmliug 
than  froin  a  nio<Ierately  prolonged  operation. 

(h)  It  exposes  the  territorv  of  tbe  middle  meningeal  arterv,  a  mmt  fn^ 
quent  eause  of  intracranial  hemorrhage  in  eases  of  fraotnre  of  the  skull. 

(c)  It  also  permita  excellent  drainage  of  the  middle  fosM  of  the  skull,  tli« 
Uaual  site  of  fraetnres  of  the  base.  As  the  scpiamons  portion  of  tlie  terapr»i 
bone  is  removcd  down  to  tbe  base  of  the  skull,  the  rnl)ber  tissne  drain  at  tip 
lower  angle  of  the  wound  aIlows  tlio  free  escape  of  blond  aud  cerebrospiiial  flui*" 
eolleeting  in  the  middle  fossa.  Besides,  drainage  throngh  the  split  temp«3ral 
musele  does  not  weaken  tbe  .sealp  as  it  bo  freqnently  does  if  tbe  operation  isper* 
formed  eLsewbero  on  the  skull. 

(d)  Then  again,  the  sphenotemporal  lobe  is  a  eonimon  site  for  laeerati«noi 
the  brain  in  these  eases,  and  thus  effeetive  exposure  aud  drainage  are  possitlP- 

fe)  It  expoaes  an  area  of  the  cortex  (the  temporal  lobe)  wbich  is  a  com* 
parativelj  silent  area  of  the  brain;  tbat  is,  any  operative  damage  that  niifji* 
result  at  tbe  bands  of  a  surgeon  not  traiued  in  the  speeial  tei»hnic  of  opTft- 
tious  npon  the  brain,  or  damage  dne  to  pressnre  of  the  nerve  cells  of  the  cortc^ 
protrnding  outward  against  tbe  overlving  tissues  on  the  bony  margtn  of  tn^ 
openiug,  wonhl  not  be  obser\"able  cHnicalH%  whereas  if  the  motor  area  of  ihc 
cortex  is  expo8edj  varioiis  combinations  of  paraly8es  are  very  liable  to  occur. 


( 
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For  this  reiisvm  t!ie  ilcH^ompresaion  aperation  is  cum  para  ti  vel  v  a  Siife  oporation, 
1  Lave  remnvcd  the  eutire  right  temporosphenoidal  Ifthe  in  a  cjise  nf  gliomatoiis 
degeneratioiij  and  tliere  resulted  no  clinical  impairment  physically,  mentallj, 
or  psveliieallv. 

2.  THE  PRE8ENCE  OF  THE  TEMPORAL  MUSCLE. — The  reiiioval  of  the 
boiie  iinderljing  the  temporal  miiscle  in  no  way  weakens  the  skiill,  since  ita  bony 
defect  is  well  protected  bj  the  thick  overljiiig  t€*niporal  Tniiscle,  and  a  very  high 
iutracranial  pressiire  is  neeessarv  to  caitse  a  marked  bnlgiiig  of  this  area*  In 
cHses  of  irremovable  cerebral  tumor,  nsiiallv  at  the  base  of  the  l)raiii,  in  which 
Bubteniporal  decompressions  have  been  performed  to  delav  and  cven  prevent  a 
fiecondarv  optie  atrophv  with  resnltiiig  bliiidness  frnni  the  extreriie  inereased 
intraeranial  prc^siire,  it  is  surprising  how  terise  tlie  deeonipression  area  inay 
beoome  and  vet  a  niarked  protnision  be  avoided.  If  the  det^onipression  opening 
is  not  proteeted  by  this  strong  teniporal  nmacle,  then  a  most  nnsightly  de- 
formity  of  hernia  and  cvcn  a  fimgns  are  verv  possible  in  tumor  casea,  and  stich 
Tesnit«  ar©  comnion  if  a  bony  defect  is  niade  elsewliere  on  the  sknll.  In  cases  of 
fractnre,  however,  the  intracranial  tension  diininidies  rapidly  after  the  decom- 
pression  is  perfonoed,  so  that  within  2  to  4  weeks  after  the  operation  tbere  ia 
uanally  a  depression  at  the  oporative  site.  In  the  suhtemporal  operation  thia 
**8inking  in"  is  less  marked,  owing  to  the  thiekness  of  the  Qverlying  teniporal 
mu  šele,  \vherens,  if  on  Iv  the  sealp  eovered  it»  tlie  depression  would  be  verv  evi- 
dent.  Not  oniv  does  tlie  teniporal  mnacle  prevent  a  heriiial  protrusion,  but  it 
also  tenda  to  protect  the  underlying  cortex  froni  later  injiiry  by  aocidentSj  un- 
}es8  a  verv  sharp-poinfed  instrument  is  thrust  throngh  the  opening. 

As  stated  above,  injury  to  tlie  uiulerlving  temporul  cortex  is  lesa  to  be 

feared  tban  an  injury  to  either  higher  parietal  area.     (In  left  snbtemporal  de- 

eompressions,  tlie  motor  apeceh  area  ia  nsiuillv  not  expo8ed  by  the  remova!  of 

its  overlving  bone.)     In  men,  the  bard  rim  of  the  derbv  bat,  aa  well  aa  the  9traw 

bat,  tends  to  proteet  the  aul »teniporal  area.     Bone-platea,  in  my  opinionj  are  nn- 

iiee©8saryj  and  I  lxdieve  they  are  the  sonree  of  many  compHcatious ;  if  infection 

and  neeroaia  of  the  bone  are  avoidod,  then  frecpieiitiv  the  patient  win  eomplain 

of  loeal  pain  duc  to  tlie  plate.    In  large  bonv  defccts  of  tho  parietal  area,  tbej 

liiay  be  serviceablcj  but  I  have  uever  nsed  them. 


u 


COlTCLirSIOKS 


The  treatment  of  fraetures  of  the  skull  bas  been  a  most  diseouraging  one  j 
tbe  mortalitv  in  the  pnst  has  been  50  per  cent.  and  more.  The  expeetant  pallia- 
tive  treatment  bas  not  been  effectivo  in  the  more  severe  casea,  and  tbe  operative 
treatment  bas  been  delayed  too  long,  nntil  the  patient  wa8  in  a  condition  of 
iTicdulIary  eollapae.  Tf  the  patient  did  reoover  after  a  period  of  weeka,  then 
the  ilanger  of  posttraninatic  impairment  waH  verv  great,  being  as  higli  as  (i^ 
per  eent. 

It  niav  be  interesting  to  compare  the  above  fignres  with  the  result  of  tha 
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treatment  of  cascs  of  f  racture  of  the  skull  admitted  to  the  department  of  neuro- 
logical  surgerv  of  the  Polvclinic  Hospital  during  the  year  ending  June  1, 1914. 
Naturallv,  sufficient  tirne  has  not  yet  elapsed  to  render  these  figures  more  vtlu- 
able,  especiallv  in  regard  to  the  possible  cases  of  posttraumatic  impairment; 
however,  since  this  impairment  most  frequently  persists  without  cessation  from 
the  time  of  the  injury,  they  may  be  aecepted  as  approximately  coirect 

Total  number  of  cases  admitted — 77. 

Total  number  of  deaths — 27  (35.06  per  cent). 

Eighteen  of  the  27  cases  (66.66  per  cent.)  resulting  in  death  were  moribund 
npon  admission  to  tbe  hospital ;  that  is,  their  condition  was  one  of  siich  eztreme 
shock,  due  to  the  injuries  of  the  head  and  of  other  parts  of  the  body,  that  an 
operation  could  not  be  considered.  These  moribund  cases  died  withoiit  an 
operation  within  the  following  time  after  admission  to  the  hospital: 

4  cases  within  a  few  minutes. 

4  cases  within  1  hour. 

3  cases  within  2  hours. 

3  cases  within  6  hours. 

4  cases  within  12  hours. 

Total  number  of  cases  not  operated  upon— 41. 

Total  number  of  cases  dying  without  an  operation — 18  (43.9  per  cent.).' 

Total  number  of  non-operated  cases  recovering 23  (56.09  per  cent). 

It  must  be  remembered  that  the  non-operated  cases  included  the  less  severe 
fractures  of  the  skull,  fractures  which  did  not  produce  marked  signs  of  intra- 
cranial  pressure,  the  so-called  "latent"  fractures.  Three  of  these  cases,  how- 
ever,  did  show  a  marked  increase  of  the  intracranial  pressure,  and  a  decom- 
pression  operation  was  advised ;  the  operation  was  refused.  Two  of  them  are 
now  complaining  of  persistent  headaches  associated  with  vertigo;  one  has  a 
''cloudiness"  of  vision  with  spells  of  depression ;  physical  examinations  reveal 
the  signs  of  an  old  increase  of  intracranial  pressure.  The  third  patient  is  ap- 
parently  as  well  as  ever. 

Total  number  of  cases  operated  upon — 36,  i.  e.  46.75  per  cent.  of  those 
cases  admitted  with  the  diagnosis  "fracture  of  the  skull." 

Total  number  of  deaths  following  operation — 9. 

According  to  the  above  figures,  25  per  cent.  died  after  an  operation ;  of  these 
9  cases,  5  were  moribund  at  the  time  of  operation,  having  a  pulse  rate  of  120 
and  more,  and  I  should  not  have  operated  upon  them.  It  is  always  wiser  to 
wait  until  the  shock  subsides,  as  anv  operative  procedure  upon  these  patients 
with  a  pulse  rate  of  110  or  more  is  merelv  an  additional  shock.  Autopsies 
upon  4  of  these  5  patients  8howed  subtentorial  fractures  with  exten8ive  lacera- 
tions  of  the  brain  and  subdural  hemorrhages.  It  is  doubtful  if  thev  would  have 
improved  to  the  extent  of  permittinc:  an  operation  later,  and  yet  thev  illustrato 
the  futility  of  operations  in  this  extreme  condition,  a  practice  which  I  no  longer 
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follow.  Two  of  the  9  deaths  occurring  at  9  and  16  day8  respectivelj  foUowing 
operation,  were  due  to  a  meningitis  caused  by  infected  hematomata  of  the  scalp 
and  face;  autopsies  in  both  cases  showed  the  operative  area  healed  perfeetly. 
The  eighth  čase  (of  the  nine)  died  on  the  twelfth  day  postoperative  from  pneu- 
monia ;  the  patient  was  seventy-five  year8  of  age.  The  ninth  čase  died  on  the 
8ixth  day  postoperative  from  a  meningitis — ^probably  due  to  a  "slip"  in  the 
operative  technic. 

The  cases  which  were  operated  upon  were  naturally  the  more  severe  ones 
— cases  where  it  was  believed  that  an  operation  would  give  the  patient  the  only 
chance  to  recover ;  they  were  severe  cases,  also,  on  account  of  the  danger  of  a 
medullary  edema  resulting  from  the  high  intracranial  pressure.  Besides  the 
danger  to  the  life  of  the  patient,  an  operation  was  advised  in  the  hope  that  no 
postoperative  impairment — either  physical  or  mental — would  occur;  in  only  4 
of  these  cases  has  there  been  as  yet  any  impairment  observed  resulting  from  the 
laceration  of  the  brain ;  a  longer  period  of  time,  however,  is  necessary  for  data 
regarding  this  phase  of  the  subject. 

The  operation  itself  is  a  simple  one,  requiring  no  special  technic  other 
than  a  due  respect  for  the  anatomy  of  the  temporal  region  of  the  skull  and  the 
observanee  of  a  rigid  asepsis ;  an  expert  anesthetist  is  most  important. 

It  is  after  a  consideration  of  the  literature  upon  this  subject  and  of  the  cases 
outlined  above  that  I  am  of  the  opinion  that  the  operative  treatment  for  se- 
lected  cases  of  fracture  of  the  skull  showing  marked  signs  of  intracranial  pres- 
sure is  far  superior  to  the  expectant  palliative  treatment,  and  that  the  opera- 
tion most  suitable  for  these  cases  is  the  subtemporal  decompression. 
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CRANIOCEREBRAL   TOPOORAFH? 

TJp  to  withm  reccnt  times,  the  atirgery  of  tho  brain  was  tliat  of  ihe  motor 
convohitious,  and  the  neet!  for  c<>m plete  kiinwledge  of  the  relationa  of  tlie  sur- 
f aee  of  the  hrain  to  the  skull  had  oiilj  practieal  iniportance  in  relation  to  the 
Itolandic  area-  The  past  few  decades  ha  ve  broiight  ahont  a  great  change,  and 
iiow  tht?re  is  hardiv  a  part  of  the  hrain,  of  its  surface  aa  well  aa  of  its  interior, 
tliat  has  not  surgical  significance.  Todaj  the  brain  surgeon  mnst  thoronghlj 
tinderstand  not  onlv  the  relation  of  the  various  convoliitions  and  fissures  of 
t*hc  brain,  of  the  ncrvea  and  <it!ier  struotnres  to  the  anrface  of  the  akni!,  bnt  he 
Trnist  have  a  thorough  kniiwledge  of  the  relations  of  the  ventrlelea  to  the 
siirface. 

To  a  certain  extent,  however,  it  must  be  acknowledged  that  the  use  of 
large  bone  flaps  haa  made  an  exact  craniocerehral  topographical  knowledge  not 
ahsolutelv  indispensahle  in  every  čase. 

A  description  of  the  relations  of  the  siirface  of  the  brain  to  the  siirface  of 
the  skull  prosu ppoaes  a  knowledge  of  the  lohes,  eonvolutions  and  fissurea  of  the 
brain,  of  the  localization  of  functions,  of  the  relation  of  the  čereh ral  and 
cerebellar  lohcs  to  the  inner  surface  of  the  sknlL  The  reader  ranst  be  roferred 
for  most  of  the  deta  i  Is  to  works  on  anatom  j  and  phjsiologj;  a  general  outline 
will  be  given  in  what  folIow9: 

The  hrain  eoniprises  the  eorehnmi,  the  midhrain,  the  cerehellnm,  the  pons, 
and  the  mcdnlla  ohlongata.  The  medulla  is  continnons  with  the  spinal  cord, 
the  pona  the  contiiinjition  of  the  niednlla;  the  cerehellnm  occnpies  the  inferior 
occipital  foasa  and  forms  the  posterior  bonndarv  of  the  fonrth  ventricloj  heing 
connected  bv  hands  of  nerve  tiasne,  the  pednncles,  with  the  midbrain  above, 
the  pons  in  the  middle,  iind  the  mediilla  oblongata  helow.  The  midbrain  ia 
contiiined  upvvard  from  the  pons  and  mainlv  consists  of  the  two  pednncles  of 
the  cerehnmi ;  the  cerebrnm  comprises  ali  of  the  remaining  part  of  the  brain. 
The  two  cerehral  hemispheres,  nnited  bj  the  corpua  callostim,  oceupj  the  vault 
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of  the  craniinii,  tlie  antcrior  and  iiiidille  fus.ssr,  nml  Uic  superior  occipital 
fossae.  With!n  the  cerebral  hemiapherea  are  tlie  thirJ  and  tbe  lateral  ven- 
tricles* 

From  the  sides  of  the  medulla  arise  the  iiinth,  tenth,  eleveiitli  and  twelftli 
cranial  nerves,  From  the  reeess  hetween  the  inedulla  and  pori3  spring  tbc 
seventh  and  eighth  nerves,  vvhile  from  the  ridi^e  lH>twoeii  the  pons  and  mtMlulla 
spriii!^  the  sixth  pttir  of  nerves.  The  ecrehelhim  coiisists  of  two  latera!  lobes 
joined  above  and  lKdow  h  v  the  8iiperior  and  inforior  worm.  The  cerebelluni 
ocenpics  the  posterior  cranial  fossa  and  is  separated  from  the  cerebrum  by  ih 
tentorinin.  Its  npper  surfaee  is  iii  contaet  with  iho  tentnrinni,  its  onter  part* 
in  tdose  eontact  with  tbe  petrous  purtums  cjf  tbi*  tf^mporal  htnic  behind  and  ex- 
ternal  to  the  internal  auditorj  meatns. 

Tbe  midhrain  is  tbe  short  emistrh^ted  pa  rt  nf  the  brain  wbieb  imites  the 
pena  and  eerebelhini  hel<)w  witb  tbe  eerebrnni  above,  and  contains  %vitliin  it-! 
snbstanee  the  eonininnication  l>ctween  tbe  tbird  and  the  fonrth  veutrieles,  tbe 
aqueduct  of  Sjlvins.  Tumora  in  tbis  region  cansc?  an  earlv  cornpression  of 
the  aqnednet  vntli  marked  internal  hvdroceplmlns. 

The  cerebral  henu.spherea  are  scparated  by  tbe  longitndinal  fissure  in 
wbieh  lies  the  falx  cerebri.  As  the  latter  extend3  onIy  as  deep  aa  the  corpia« 
callosnni,  it  fn1k>W9  tlnit,  below  it,  pressnre  can  be  transmitted  from  one  siJe 
of  tbe  cerebnnn  to  tbe  other,  while  above  the  level  of  tlie  free  border  of  the  hh, 
this  part  of  the  dura  offers  eonsiderable  resistance  to  pressnre  upon  it.  lleni^e, 
expanding  lesions  in  the  deeper  parts  of  tbe  hraiu  are  mneh  more  apt  to  givc 
bilateral  svniptoms,  while  those  situated  more  near  tlie  eouvexities  of  the 
bemispberes  give  for  a  long  tinie  nni lateral  svniptoms. 

The  snrface  of  tbe  cerebrnm  is  divided  by  tišsnres  into  convohitions,  and 
soniewbat  arbitrarilv  into  loheg.  Thns  the  central  fi.^sure  and  anterior  limbot 
the  Svlvian  tis,^nre  mark  off  the  fronta!  lolie;  l>etween  tbe  central  tissore  in 
front,  the  parieto-(ieeipital  and  transverse  occipital  bebind,  and  the  posterior 
arm  of  the  fisšnre  of  Svlvins,  below  and  to  tbe  si  de,  lies  the  parietal  lobc? 
behind  the  phine  of  tbe  parieto-occipital  lisstire  lica  tbe  occipital  lol>e;  belot 
the  plane  of  the  fissnre  of  Sjlviuis,  the  temporal  IoIm?. 


( 


THE   RELATION   OF   THE   CEBEBBAI,  HEMISPHBBES   TO   THE   OUTBE 
SimrACE    OF    THE    SKUULi 

Before  I  dcncribe  tbe  metbods  h  v  means  of  \vbicb  the  varions  region 
the  main  fisaurcs  and  convohitions  of  the  bemisphcres  can  be  marked  out  on 
the  snrface  of  the  scalp,  a  short  aceonnt  of  tlie  relations  of  the  brain  to  tbe 
surface  of  the  craniiim  h  necessarv. 

The  greater  ]iart  of  tbe  cranial  ca%dty  is  occnpied  hy  the  cerebral  hemi- 
spheres.  Enveloped  by  the  memhranes,  thev  fit  closelv  within  its  walls,  cana- 
ing  depressions  and  elevations  on  the  iiiner  snrface  of  tbe  cranial  bones.  The 
npper  mesial  borders  of  the  beniispheres  do  not  reacb  to  tbe  middle  line,  re- 
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maining  separated  from  each  other  for  ^/^  to  1  cm.  Inferiorly  the  hemi- 
spheres  reach  nearly  to  the  eyebrow  in  front,  to  the  upper  margin  of  the  zygoma 
laterally,  and  to  the  superior  curved  lines  of  the  occipital  bone  behind.  Thus, 
if  one  desires  to  expo8e  the  under  surface  of  a  frontal  lobe,  one  had  best  ap- 
proach  it  on  a  le  vel  with  the  eyebrow  (as  is  done  in  Frazier's  approach  to  the 
hypophy8i8) .    If  the  surgeon  desires  to  expose  part  of  the  base  of  the  brain  in 


Fio.  1. — RiGHi  Lateral  Abpect  of  Skull  and  Central  Hemispherb  with  Orthooonal  Projbction 
OP  Steucturbs  in  Median  Plane  and  of  Riuht  Lateral,  Tbird  and  Fourtb  Ventricles. 
(J.  Symiiigton.) 

the  region  of  the  temporal  lobe,  he  niust  remain  below  the  level  of  the  zygoma 
(as  is  done  in  the  low  approach  to  the  Gasserian  ganglion  according  to  Cush- 
ing,  Lexer,  etc.). 

The  main  parts  of  the  upper  and  middle  frontal  convolutions  correspond  to 
the  frontal  region  of  the  frontal  bone,  and  the  center  of  the  frontal  eminence 
is  usually  over  the  middle  frontal. 

The  anterior  central  (^onvohition  and  the  bases  of  the  frontal  convolutions 
lie  beneath  the  anterior  third  of  the  parietal  bone;  under  the  remaining 
parietal  bone  lie  the  parietal  and  somotimes  a  small  part  of  the  occipital  lobe; 
the  occipital  lobe  lies  under  the  occipital  bone  to  about  the  level  of  the 
superior  curved  line.  The  greater  part  of  each  temporal  lobe  lies  beneath  the 
squamous  portion  of  the  toinj)oral  and  a  small  part  of  the  parietal  bone. 

The  whole  of  the  third  and  lateral  vontricles,  excepting  a  small  part  of  the 
poeterior  horn,  lies,  from  the  lateral  aspect,  \vithin  the  area  of  the  temporal 
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fossa.    The  aecompanviiig  diagrams,  after  Svmington,  ilhistrate  tlie  CKtent  and 
relatioiis  of  tlie^e  vcutricles  (Figs.  1  aml  2)* 

Neiaaer  and  PoUack  ha  ve  given  a  detailed  description  of  the  points  on  the 
skull  where  puTictiires  Tinist  he  inacle  for  tlie  exploratiori  of  varioiis  parta  oi  th 
braiB.  The  aeronipaiijiiig  diagram  from  their  paper  gives  the  poiuts  wbich 
tliey  recomnieiul  (Fig.  3).  The  main  danger  in  p^jrfonning  brain  piinctiire 
accordiiig  to  Neisser  and  Pollaek*9  mcthod  is  injurv  of  iraportant  lilood  ves- 
selfi,  the  middie  meuingeal  arterv  or  its  main  brauchea,  the  dural  simises 
(espeeiallv  the  transversc  sinus  in  piinetnre  of  the  cerebelhim),  tlie  largB 
cerebral  veins  in  the  fissiirea  of  Sjlvius,  and  large  pial  veins  on  the  cortex  and 
the  base  of  tho  brain.     On  acconnt  of  the  danger  of  injurj  to  these  vesaeh,  I 


i 


Fio.  2. — ViBw  FROM  Above  OP  RiGHT  Half  of  Skdll  and  RiuHT  Cebebral  Uemisphers  WTrfl  P>fr 
JECTION  or  RioHT  Lateral  VB^^^RlCl*B.     (J,  Symiiigton.> 


believe  that  brain   piincture  shonld  never  be  done  wlthout  exposnrc  of  tie 

cortex  itself  as  deacribed  in  the  section  on  exploratory  pnnrture  of  the  hrftiu* 

According  to  Steiner,  the  anterior  braneh  of  tlie  middie  nieiiingeal  artm 
lies  under  the  point  of  croHsing  of  two  lines^  the  one  a  vertical  which  pas«^ 
through  the  middie  of  a  line  dniwn  from  the  glal>ella  to  tlie  tip  of  the  mastoiJ 
process;  the  second,  a  horizontal  at  the  level  of  the  glabella. 

The  main  arterj  lies  under  a  point  about  five  centimeters  behitid  auJ  » 
little  more  than  1  cm.  above  the  zvgonuitic  process  of  the  frontal  bone.  Tb)* 
point  corresponds  to  that  recommen<led  bv  Kocher  and  Poirier,  a  few  centi* 
meter«  above  the  middie  of  a  line  drawn  from  the  external  auditorj  meatus  t«) 
the  base  of  the  frontal  prcKieas  of  the  nialar  bone. 

The  position  and  course  of  the  trang«vcr&e  sinus  wi!l  be  described  in  Ae 
aection  devoted  to  the  anatomy  of  eubtentorial  ttimors.  It  is  advisable  to  avoiJ 
puncture  of  the  temporal  lobe  because  injurj  to  the  large  veins  in  the  fisaurerf 
Svlvius  h  not  ahvavs  avoidable  and  the  attempt  should  never  be  made  to  ei- 
plore  the  base  of  the  brain  with  a  needle  unless  the  brain  bas  been  well  ex- 
posed  through  a  craniotomv  openifig. 

For  exploratory  puncture  of  the  frontal  lobes  Neisser  and  Pollack  recom- 
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nd  two  pHiitH,  onv  i  ciu.  above  tlie  miildle  uf  thp  .supra-orbital  iiuir|L?iii,  and 
ho  ecccmd  4  eiii.  abovc  tlie  first  point.     The  cerelndlar  heinispbrre  cim  be  ex- 
^jlored  throiigli  a  puiu-ture  ofK3niiig  madc  in  tlie  middle  of  a  line  whicli  con* 
;ted  tlie  tip  of  tbo  iiiastoid  pro<*ess  with  tlie  external  oecipital  protuberance. 


ual  Meridian 


,  3.— Neisšeh  and  Pollack'8  PotNT»  FOB  PuNCTUHE  OP  BnAtN.  (Neinscr  aad  Pullack.)  The 
black  linos  3how  KofhorVs  rruTiinmet«r  Lines.  The  circles  ahow  Ntjisaer  and  Polliick'«  points  for 
aspiration  oS  tht>  bmin  for  ubsct*«^,  und  t}w  black  spots  iihow  Ih«  polniš  for  luipiratiou  of  the  vari« 
OU8  lobes  of  the  braiu  accortliiij?  to  theao  authora. 


The  nnd<lle  of  the  teraporal  lobe  is  reaehed  tbrough  aii  opening  1  to  114  cm, 
above  the  lobe  of  the  ear  or  1  em,  in  front  of  this  pc^int. 

For  an  esploratorj  pinietiire  of  the  l^dandic  area,  of  the  parietal  and 
occi pital  lobes,  one  iniist  first  deterniine  tbe  location  and  extent  of  the  fissure 
of  Rolando  as  wi]l  Ih^  described  in  wbat  folkm%  and  thoii  it  \vill  bo  easj  to  find 
tlie  points  for  punetiire  from  Neisser  and  Pollaek'9  ilhiatration. 

\Vbcn  tliere  it^  dilatation  of  tbe  lateral  ventrieles,  punctiires  of  the  exposed 
brain  to  a  deptb  of  two  to  fonr  eentimeters  will  usiiallv  reach  some  part  of  the 
ventricle.  if  tbe  ii^eneral  direetion  of  the  ventricles  is  kept  in  mind.  Puncture 
of  the  iindilated  veiitriele  la  not  always  easy.  The  ventricle  ean  be  reaehed 
either  tbrongh  Kocbers  point  (2  to  3  cm.  lateral  to  tbe  point  of  junction  of  the 


PiG.  4. — KbAnlbin^s  MEASUR&&CENT8.     (Biuim«) 


Fia.  5,— Projbction  op  Deepeh  SrnucTUREs  of  Brain   Upon  SuK^-Ars  ano  Thbih  lULiilofl 
KRdNt^EiN^s  LiNE».     (Herman.  GeMni  und  SchiUieiO 
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sairittal  an4  coronarv  siitiires)^  tlirouirli   Kcrirs  pnint,  ar  throitgh  tho  opening 

ma<Ie  for  piUR'turc  of  tlic  eorpiis  callosutji. 

For  the  determination  of  the  location  of  the  fissiire  of  Rolaiido  and  tLe 
sure  of  Svlvius  upon  the  siirface  of  tbe  sealp,  iiiimeroiia  methodš  kave  benn 
commeiKled  aod  minicrous  eyrtoiiieterd   huve  becu  deserihed.     \VInle  I  be- 

licve  that  Kocher^s  cjrtometer  is  the  l»€st,  it  ia  preferable  to  use  a  method  in 

which  apparatiis  of  aiiv  kind  is  iinnecessarv,     I  liavo  foiiiid  that  the  well- 


Pio.  6* — Koc8Bit*s  Ctbtombtisb  Mbabcrkmunts.     (Bmun.) 

kiiown  measiirements  of  Kriiiilein  give  very  satisfactorj  results.  KroBlein's 
measurenients  have  the  advaiitage  of  being  very  simple  and  easily  remem- 
bered- 

Kronlein'9  Hnes  are  the  followiiig: 

1.  A  line  from  the  lower  margiii  of  tho  orbit  through  the  upper  raargin 
of  the  extenial  auditorv  mcatiis. 

2.  A  liue  parallel  to  line  1  at  the  level  of  the  snpni-orbital  margiti. 

3.  A  vertical  liue  at  rigbt  angles  to  liiies  1  and  2  over  the  greatest  promi- 
nence  of  the  riiastoid  procesa,  at  its  poatcrior  iiiari^nn. 

4.  A  vertical  line  over  the  middle  of  the  zvgomatie  areh. 

5.  The  Kolandic  line,  A  line  is  dravvn  betwc»en  the  pointa  of  crossing  of 
linee  2  and  4  to  the  point  where  line  3  crosses  the  median  line  of  the  head. 
The  upper  two-thirda  of  tliis  line  eorrespond  to  the  tissnre  of  Rolaudo. 

6*     The  line  whic'h  biseets  the  aii^le  fonned  bv  lines  2  and  5  is  the  Svlvian 

line,  the  fissnre  of  Sjlviiis  lying  botvveen  lines  3  and  4  (Fig.  4), 

The   Acco]iipaTiying   figure   frora    Hermanu   gives   the   projection    of  the 
48A 
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mesially  situated  parti?  of  the  braiii  to  the  siirfacc  of  die  skiiU  and  to  ite 
measurements  nf  Krimloiii  (Fig.  5). 

By  meaiis  of  tlte  method  of  Koeher,  the  poaition  of  the  fissiire  of  Sjivim 
and  of  the  preeentral  fitisure  is  easilj  deteniiiiied,  the  stcel  hauds  of  the  c^rtom' 


FiQ.  ?♦— LnFT  Cerebral  Hemisphkre  with  PorNT3  iK  Antehior  Cektrai*  CoNvoumojr 

Rebi»ond  to  Faradic  Stimclatkjn.  (Fedor  Krause.)  a^ — exle(isioti  and  iiiward  rotatjsiti  of  Mt; 
li — i'lcv*ition  and  iitxluctiori  uf  firm;  o',  c» — fleiioo  and  cjctcnsion  of  second,  third.  fourth  ond  W^^ 
fiiiRera;  d',  d> — ostension  and  flcsion  of  index  finger:  e — exteinaion  of  Jifth  fiiijipr;  f^ — con  M  »!»***•' 
eyfiHdH;  g — atiglt'  nf  month;  h — mm.  ayp;omatio  and  lev^iitor  lahii  Hupmoris;  i — iiiaissctpr;  k— fJitemu 
pterygmd;  li,  ls»  U,  h — con  t  raci  i  uri,  opp*>Hitu>ij,  e3tU'rwu>ti,  niarkcnl  Hesiom  of  thuirib;  mi,  ni*»Biv 
m« — ulnur  Hfsiun,  palmar  fiejiion,  radial  Jlesion,  dinrsal  flexjoii  of  wrt»t ;  m,  nj — ^xleii»ion  and  flii'<* 
of  plbow. 


eter  beiiig  plaeed  iipon  certaiii  hmdmarks  on  the  skidl   (Fig.  0).     Althoiip 
good  results  are  possible  with  Km*hcr^s  cvrtoiiieter,  I  have  usiiallv  located  the 
central   cunvohrtiona   more  exactly  by   tho   niethod   of  Kronlein,   and  wouH 
therefore  recommend  the  latter  for  general  uae. 

In  order  to  hc  ah!c  to  d€Jteriniiie  the  loeation  of  centers  on  the  surface  < 
the  braifij  the  surgeou  nmst  have  a  good  workiiig  knowIedge  of  cereliral  k 
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nStion*     Oiir  knmvlprlrre  t>f  cerebral  loralizatinn  i?*  hosnl  TipoTJ  the  researchei? 

lof  Ferrier,  llorslev,  Miiiik  imd  ofhcrs  npoii  iiionkevs,  umi  upnn  the  resiilts  ot* 
faradization  of  tlio  exposed  human  brain  by  Horslev,  Krause.  Ciighin^  and 
others.  The  accompanving  diagrams  froin  Kransc  and  from  Ilorslej  give  a 
irood  idea  of  oiir  knowled^  iip  to  the  present  tinie  (Figs.  7  and  8). 


9tob  8* — Cerebbal  LocAUtATioN,  (Horsley.)  a — vimi&l  »rca;  b — M3nsory  apeech;  o — ^platy»mAj 
df— fh«*^!!!«::  e — 'larynx;  f — tonfoie;  k — mo vomrn t  of  op(»n in«  inrmthjh — motor  »peerh;  i — rftraction 
of  anglr  of  moutb;  j — raiftinjs  anjtlo  of  nioulh;  k^crmtraliitfral  movrnirnU  (»f  €><'«;  I — rontrakiNTiil 
ckw»un"  of  eyelid;  m — confralntcrul  iuniinfEof  heud  an*l  movtirnffit  of  t^v«"!«;  n^movonicnits  rjf  thiimb; 
o — movt-rocnt  of  inde«  fitiitcr;  p — niovoment  ut  wTist;  q— niovrnieiit  ut  olhow;  r — ^niovument  of 
shoaldcr;  » — movoment  a  t  hip:  fc — lunun«  of  heftd  io  oppo«ite  »idr;  u — niovpriiiint  of  tnink:  v — hip; 
w — ^kne<»;  x — movcment  at  i&nklo  joiul;  y— large  toe  luovemcnt;  s — niovcnidiit  of  ttniallur  tocs. 

It  wil!  be  a  p-eat  help  to  tbo  Biir^^eon  who  deeires  to  beeome  expert  in 
crunial  tntriierv  to  stndv  the  šitnatinn  and  variations  of  the  main  fissnres  and 
convolution.s  in  a  hirge  nnnd>er  of  bninan  brains,  so  tbat  hi*  \v\]]  bave  a  ^of>d 
idea  of  the  difforences  in  shap«  and  dircetion*  Oi^seetion  of  a  niimljer  of  sknlls 
in  order  to  detennine  the  eorrespondenee  of  (»rani(M»erebral  nieasnrenients  as 
niarked  oni  on  the  seatp  and  the  aetnal  position  of  the  fissiires  will  be  fnnnd 
te  he  of  vahie.  As  Froriep  bas  sbown,  most  brains  in  tbeir  relation  to  the  skiill 
eavity  folIow  eitber  a  frontipetal  or  an  occipitopetal  tvpe.     In  the  former  class 
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belong  al!  brains  in  wbi<^b  tlie  frnntal  pnrt  occupies  relativelv  a  largc  part 
of  the  cranial  ravitv  and  in  these  the  central  tissiire  oceupies  a  more  vertical 
position.  In  the  occipitopetal  type  a  larger  part  of  the  cerebral  hemispherea 
lies  poster ior  to  a  vertical  liue  dni\vii  tbrough  the  external  aiiditorv  meatus, 
and  in  tbei^o  the  central  fi»snrc  rims  obliquelj  backward.  Otber  differences  de- 
pend  upon  ago  and  race. 


EXPLOEATORY  PUNCTUKE   OF  THE  BRAIN;  ASPIRATION  OF  TlE 

VENTRICLES 

Historicallj  it  is  of  interest  that  Middeldorpf  proposed  exploratioTi  of  tlje 
brain  by  rneans  of  aspiration  as  early  aa  185C.  He  wa3  fo]lowed  by  M&is, 
Gibier  and  Spitzka,  Soboiidt,  Pavr,  Koclier  and  otherg,  but  our  real  kiiowIedge 
of  tbia  procednre  datcs  from  the  piiblications  of  PoUaeJt  and  Neisser,  Thfij 
proposed  the  rontine  exploratinn  of  the  brain  for  diagnostic  piirposes,  by  meiDS 
of  aspiration  with  a  sniall  needle  tbrtaiji^b  a  snuill  drill  opeiiing  in  the  skullj 
and  reeorded  a  lar/^u  nnndjer  of  caseH  in  \vlHeh  thev  bad  lieeii  ahle  to  lucato 
colloctions  of  blood,  of  pus,  and  tiuoors  bj  thia  iiioana,  By  ai^piration  of  the 
brain  they  were  able  to  remova  amall  bitfl  of  tumor  tisauo  aud  tbua  defiaitelv 
localize  otherwise  nnlocali;fiable  uew  growtbs,  Thov  claim  tbat  the  method  ia 
a  verj  simple  one,  aliupst  froe  from  danger,  and  doscribed  tbo  pointa  oh  the 
eurf aeo  of  the  skull  where  tbe  puncture  sbould  be  made  in  order  to  reacb  defi- 
nite  parta  of  the  brain. 

With  a  small  electric  drill  2  to  4  mm.  in  diameter,  nnder  local  aneatlicflia 
(or  general  anestbesia,  if  necessarj)  the  bone  is  pnnctured,  čare  being  tdcen 
that  the  drill  is  withdra%vn  as  soon  as  tbe  bone  bas  been  perforated.  It  u 
mmecesaary  to  make  an  incision  in  the  scalp,  for  the  rapidiv  revolviug  drill 
will  penetrato  that  suft  part  \vitbnnt  trouble.  Throngb  the  drill  opeaing  in 
aspirating  necdlc  \vith  stvlet  is  paased  until  tbo  resistance  of  the  dura  is  fclt 
If  an  extradnnil  fulleetiitn  <if  flnid  is  snspected,  tbe  stvlet  is  witbdrawii  from 
the  neecile,  the  svringc  attached  and  aspiratitm  perfornied.  If  a  siibdural  col- 
lectiou  of  fluid  is  suspected,  tbe  ne^le  is  pushed  tbrough  tbe  dura  and  aspir*' 
tion  done. 

Sometimes  it  is  difficult  to  tind  the  drill  bole  in  tbe  b4)nc  with  the  ueetlle 
l>ecau8e  tbe  sealp  bas  been  moved  away  from  over  tbe  small  opening,  and  vin- 
oiis  deviees  have  been  auggestcd  to  fix  the  soft  tisaucs  of  tbe  scalp  dnrin^  the 
drilling  of  the  bone  and  tbe  introdnction  of  tbe  needle,  1  bave  never  ftnnuhl 
neceasarv  to  eniplov  anv  of  tbese.  If  the  scalp  is  well  snpported  wbile  the  bone 
IS  being  drilled,  it  is  usuallv  easj  to  find  tbe  drill  opening  in  the  bone  withthe 
point  of  the  aspinitinL^  needle,  At  the  wnrst,  the  operator  bas  to  move  around 
the  needle  a  little  nntil  the  opening-  is  fniind, 

Wlien  aspiration  of  the  brain  is  to  be  performed,  the  needle  witb  the  stvlei 
in  plače  is  gentlj  puslied  into  the  brain  a  sbort  distanoe,  the  stvlet  withdrawn, 
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the  sjrmge  attached  and  aspiration  done.  Tho  brain  tissue  obtained  is  care- 
fully  kept  foi  examination.  If  necessarj,  the  needle  is  pushed  deeper  and 
further  specimens  of  tissue  obtained.  Various  parts  of  the  brain — cerebral 
lobes  and  the  hemispheres  of  the  cerebellum — can  be  explored  in  this  manner. 

The  needle  to  be  used  should  be  blunt  at  its  point  (Fig.  9)  and  should  bc 
marked  off  in  eentimeters.    It  should  have  a  well-fitting  stylet. 

I  do  not  believe  that  eiploratorj  brain  puncture  should  ever  be  peifor^ned 
on  account  of  the  dang^r  of  injurj  to  large  pial  vessels.  It  is  perfectly  safe  to 
explore  the  extradural  and  intradural  spaces  for  collections  of  fluid,  but  when 
the  brain  itself  is  to  be  aspirated,  a  trephine  opening  in  the  skuU  followed  by 
a  small  ineision  in  the  dura  should  be  made,  with  expo8ure  of  the  surface  of 
the  brain,  and  selection  of  a  spot  on  the  cortex  which  is  free  from  pial  vessels. 
Nevertheless,  the  method  of  Neisser  and  Pollack  is  worthy  of  mention.  The 
diagram  from  Neisser  and  Pollack's  paper  shows  the  points  on  the  skull 
through  which  they  made  their  punctures.  I  have  referred  to  these  points  in 
detail  in  the  section  devoted.to  craniocerebral  topography  (Fig.  3). 


Fig.  9. — Nbbdlb  with  Stilet  por  Puncture  op  Vbntricles. 

When  an  opening  in  a  part  of  the  skull  is  made  with  a  drill  or  trephine 
and  a  smairincision  in  the  dura  added,  aspiration  of  the  brain  itself  is  prac- 
tically  without  danger,  and  this  method  is  the  one  to  be  used,  not  only  for 
exploration  for  abscess,  cyst,  or  tumor,  but  also  for  aspiration  of  the  ventricles 
and,  when  indicated,  for  injection  of  fluid  into  the  ventricles. 

At  any  time  during  the  course  of  a  cranial  operation,  aspiration  of  the  ven- 
tricles may  be  necessary,  and  with  a  knowledge  of  the  size  and  location  of  the 
lateral  ventricles,  the  surgeon  should  have  no  difficulty  in  reaching  the  ven- 
tricles from  any  part  of  the  brain  he  bas  expo6ed.  If  the  ventricles  are 
dilated,  they  can  usually  be  pimctured  with  ease.  For  the  exact  location  of 
the  ventricles  I  refer  the  reader  to  what  is  said  in  the  section  dcvoted  to  cranio- 
cerebral topography.  The  lateral  ventricles  can  be  reaehcd  with  an  aspirating 
needle  from  any  part  of  the  exposed  cerebral  hemispheres.  If  it  is  desired 
to  aspirate  the  lateral  ventricle  in  the  course  of  a  subtentorial  operation,  it  is 
advisable  to  remove  a  little  of  the  occipital  bone  in  an  upward  direction 
until  the  dura  over  an  occipital  lobc  is  expo8ed,  then  to  make  an  ineision  l/> 
cm.  in  length  in  the  dura,  and  through  this  to  introduce  the  needle. 

For  aspiration  of  the  ventricles  as  an  operation  per  se,  one  of  the  following 
methods  should  be  adopted:  In  infants  a  needle  should  be  introduced  down- 
ward  and  a  little  backward  through  the  lateral  angle  of  the  anterior  fontanel ; 
at  a  distance  of  2  to  4  cm.  the  neodlo  will  enter  the  lateral  ventricle.  As  the 
needle,  armed  with  its  stilet,  is  introduced,  the  surireon  niust  be  careful  that 
the  needle  is  kept  pointing  in  one  direction  so  that  no  injury  to  the  brain 
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oeeiiTS.  As  soon  as  tiie  needle  has  been  introdiieed  for  2  to  S  cm,,  tbe  stilet 
is  withflrawn,  and  tbe  Dcedle  thcn  earefiilly  piished  forward  until  lliiid  h  ob- 
tained.  If  tbe  fliiid  di»€8  not  run  wclt,  it  is  porfectiv  safe  to  attach  a  svritu!^ 
aiid  9]owly  clraw  out  tbe  fluid.  This  imist  be  done  with  great  geiitloncass^  tlic 
left  haiid,  supported  on  tbe  patieEt'3  bcad,  bolding  tbe  needle  in  plače.  Jfo 
matter  b(>w  rnarked  tbe  distention  of  tbe  ventricles  nor  how  great  tbe  pressum 


Pio-  10,— PuNcraBE  OF  Laterax.  Ventriclb — Keen'8  Method* 


of  fluid,  no  more  than  50  to  GO  c.  c,  sboiild  ever  be  withdrawn  at  one  tiinc. 
If  a  fluid  or  senmi  is  to  be  intrndueed,  it  is  advisable  to  remove  at  least  asi 
miicb  cerebrospinal  flnid  as  is  to  be  injeeted.     In  tbe  hands  of  tbe  exp«*rieni 
brain  surgeon  it  is  safe  to  inject  tbe  flnid  witb  a  svringe;  it  is  iisually  better 
allow  tbe  fluid  to  run  in  tbronj^jh  a  sinal!  storile  glass  funnel  witb  a  mbber  001 
necting  piece.     If  tbe  fluid  \vill  not  run  in  well,  tbe  funne!  can  be  raised  tbe  r 
quired  distance  above  tbe  bead  of  tbe  patieut. 

A  spira  t  ion   of  tbe  ventriele   i  o   udu  It  s  or   in   children   in   wboni   tbe 
terior   fnntancl  bas  clused,  nui8t  bi^  done  eitber  from  tbe  side    (Keeu, 
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or  from  near  tlie  mediiin  line  (Kodier,  Fi^.  11).  At  a  poiiit  abont  3  em. 
behind  ajid  -i  cm.  abovc  the  external  aiiditorj  meat\is,  a  siiiall  incision  is  made 
in  the  scalp,  a  biitton  of  bone  reraoveil  with  the  trephine,  a  small  incision  made 
in  the  dura,  and  a  needle  with  blunt  enJ  introdvieci!  directlv  inward  paintinpj 
toward  the  external  anditorv  racatus  of  the  other  &ide.     At  a  depth  of  ab^iit 


IL — PuKeruRB  or  Lateraii  Ventriclb^Kocher'«  Metbod. 


6  cm.  the  ventriele  is  punctnred.  I  do  not  believe  that  this  latcral  aapiration 
of  the  ventriele  is  as  safe  as  the  method  of  Kocher  becaiise  the  wiilth  of  the  ven- 
triele is  much  less  than  i  ta  deptli  and  tlierefore  it  is  mnch  more  likelj  that  the 
oppo*^itc  wall  of  the  ventriele  \vill  be  injnred  by  the  point  of  the  needle  when 
the  lattor  enters  it  in  a  transverše  direction. 

The  l>est  method  for  aspiratinp;  the  ventriele  is  from  above  according  to  the 
procedure  of  Kocher.    The  point  at  which  the  Bcalp  is  incised  and  the  trephine 
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is  applied  to  the  bone  is  the  same  as  that  for  piincture  of  the  corpus  calloinm 
(q.  v,)»  The  scalp  is  incised  in  a  trausver;^  direction  for  about  3  cm.  begin- 
ning  jiist  beliind  the  eoronal  suture  aiicj  about  2  cm.  from  the  median  line.  In 
the  middle  of  this  iiicision  a  button  of  bone  is  renioved  with  the  trcphiue,  a 
smafl  iiicisiou  is  then  made  in  the  dura,  and  the  needle  introduced  downward 
and  perhaps  very  slightlj  baekwiird  (EIsberg)  to  a  depth  of  5  to  6  cm,,  when 
the  ventricle  will  he  entered  bv  the  point  of  the  needle.  The  needle  must  be 
carefnllv  snpported  by  the  operattjr  or  an  asaistant  so  that  its  direetion  niay  be 
kept  eonstant  while  the  fliiid  is  eseaping  so  that  it  \vill  not  be  puahed  in  more 
deeplj  during  the  manipniations. 

Fraaer  recommended  that  the  lateral  ventricle  Bhould  be  aspirated  through  the 
posterior  part  of  the  tirBt  temiiorol  convohitioii*  but,  as  above  mentioned,  the  methcMi 
of  Kocher  is  the  hest  aiid  Bafest  procedure  for  ventricular  ašpiration. 

The  operation  of  ventricular  punctiire  is  withoiit  danger.  It  caii  oftea  be 
done  nnder  local  anesthesia.  Aspiration  of  the  ventricle  through  the  aiiterior 
foiitanel  in  infants  reqnires  no  anesthetic. 

In  a  niunber  of  instanees  I  have  endeavored  to  benefit  cerebrospinal  menin- 
gitis and  postorior  basie  nieningitia  bv  nieans  of  a  \vashin*:!:  ont  of  the  eiitire 
ventricular  sjstem*  For  this  pnrpose  one  needle  is  paaaed  into  the  ventricle 
and  another  into  the  spinal  snbarachnoid,  and  through-and- through  irrigatioa 
attenipted.  Tf  the  foramen  of  Magendie  is  not  closed,  the  throngli-and-thrfjugli 
irrigation  can  be  done.  The  fluid  is  allowed  to  run  into  the  one  needle  under 
a  ver  v  iow  pressure  h  v  nieaus  of  a  nioderate  size  funnel  \vhich  is  raised  a  few 
inches  above  the  le  vel  of  the  ventricle,  and  wiU  be  foimd  to  drop  ont  81ow1t 
through  the  spinal  needle.  It  is  advisable  to  color  the  fluid  witb  a  little  sterile 
methvlen  blue  soliition  so  as  to  have  an  indicator  that  the  tluid  is  really  mn- 
ning.  I  have  used  saline  solution  and  1 :  1^000  tincture  of  iodin  solutian  for 
the  irrigation  and  have  eontiuued  the  washing  out  of  the  ventricnlar  gvsttjm 
for  one-half  hour.  Sonic  of  the  patients  were  undoubtedlj  improved  for  a 
tirne,  but  none  of  them  wa9  definitelv  cured.  The  method  deserves  furtber 
trial. 

TECHNIC  OF  INTBACRAHIAL  OPERATIONS 

Some  one  has  said  that  the  operation  of  trephining  is  **as  old  as  the  hills  \ 
it  is  certain  that  the  skull  \vas  trephined  in  old  times,  for  even  Ilippocrates 
speaks  of  the  **antiquity''  of  the  operatiou.  Trephiuing  was  perforraed  du^ 
ing  the  Neolitbic  period,  for  aknlk  with  openings  exist  in  ethnnlngical  eollee- 
tions  ali  over  the  world.  Sharpened  shclls  and  tlints  were  the  rude  instru- 
menta eraploved,  the  operations  being  done  to  onst  "evil  spirits"  from  thi 
heads  of  individuals  sufTering  from  epilepsv  and  insanity* 

The  hand  trephiue  was  known  to  the  aneients  in  a  form  not  differing  essGOt 
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tially  from  that  of  modem  times,  and  good  specimens  were  discovered  in  tho 
ruins  of  Pompeii  and  are  on  exhibition  in  the  Pompeian  Museum  in  Naples. 
The  operation  of  trephining  is  depicted  in  many  old  prints  of  the  twelfth  and 
aizteenth  centuries. 

During  the  seventeenth  and  eighteenth  centuries  the  operation  was  per- 
formed  very  often  for  fractures  of  the  skull,  and  in  the  writing8  of  the  day  we 
find  cases  which  are  cited  to  illustrate  the  beneficial  effects  of  the  operation. 
(See  Gallez,  "La  trepanation  du  orane";  Lucas-Championniere,  "liltude  his- 
torique  et  ehirurgique  sur  la  trepanation  du  crane,"  etc.) 

The  introduction  of  aseptic  8urgery,  the  knowledge  of  the  differentiation 
of  functions  in  diiferent  parts  of  the  brain,  and  the  technical  advances 
since  Wagner'.8  osteoplastic  flap  method  have  altered  the  entire  character 
of  the  operation  of  craniotomy,  bringing  it  out  of  the  narrow  field  where 
small  openings  were  made  for  traumatic  lesions  into  the  wide  field  where 
the  skull  wa8  opened  without  fear  for  a  large  variety  of  intracranial  affec- 
tions. 

There  is  no  more  attractive  8tudy  for  those  who  are  interested  in  the  history 
of  medicine  than  the  gradual  development  of  the  operation  of  trephining ;  only 
tho  above  short  consideration  of  the  subject  can  be  given. 

OENE&AL    PBmaiPLES    UNDEBI.YINa    OBANIAI.    SUBGERT 

Sliall  the  Opening  in  the  SkuU  Be  Hade  hj  Kemoval  of  the  Bone  or  hj  Osteo- 
plastio  Flapt? — Some  surgeons,  foremost  among  whom  is  the  Nestor  of  Neuro- 
logical  Surgery,  Sir  Victor  Horsley,  remove  the  bone  entirely,  leaving  behind  a 
large  defect  in  the  walls  of  the  cranial  chamber.  Most  operators,  however, 
prefer  to  make  osteoplastic  flaps  whenever  possible,  so  as  to  restore  the  integrity 
of  the  bony  walls  at  the  conclusion  of  the  operation.  In  the  drainage  of  an 
abficess  a  simple  trephine  opening  will  often  suffice,  for  the  .expo8ure  of  one  or 
both  cerebellar  hemispheres  the  bone  had  better  be  sacrificed,  and  also  for  the 
eacposnre  and  removal  of  the  Gasserian  ganglion  or  the  division  of  the  scnsory 
root  of  the  trigeminus.  As  I  have  already  mcntioned,  the  bone  must  always 
be  removed  ior  a  cerebral  or  cerebellar  decompression. 

Sometimes  it  is  necessary  to  combine  the  two  methods.  Thus  in  the  ex- 
posure  of  lesions  in  the  temporosphenoidal  lobe,  I  have  frequeiitly  made  an 
osteoplastic  flap  with  its  base  in  the  subtemporal  region,  and  for  better  ex- 
poeure  have  rongeured  away  the  bone  below  the  base  of  the  flap  well  down  to 
the  floor  of  the  middle  cranial  fossa.  Similarly,  in  Frazier's  operation  for  the 
ezpoBUie  of  the  hypophysis  through  the  anterior  cranial  fossa,  an  osteoplastic 
flap  is  tumed  down  over  one  f rontal  region,  and  the  orbital  roof  rongeured  away 
as  far  back  as  the  optic  foramcn. 

Osteoplastic  flaps  must  always  be  made  rather  too  lar^re  than  too  small.  As 
was  pointed  out  by  Hartlev,  the  base  of  an  osteoplastic  flap  should  be  in  the 
thin-boned  temporal  region  wlienever  possible;  at  least  one  part  of  the  circum- 
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ference  of  tlic  bone  flap  shoiilt!  l>e  beveled  so  that  no  pressiire  iipon  tlie  dura 
can  occTir  when  thc  flap  is  returned  into  plače. 

Dne*  or  Two-Stage  Operations.^liorslej  wa8  the  first  to  suggest  that  opera* 
tions  for  intraeranial  disease  shoiild  he  done  in  two  stages,  the  opening  in  tbe 
dura  and  the  intradural  nianipulationa  heing  rcserved  miti!  the  second  operii 
tion,  Bj  this  means  the  mortalitv  of  operationg  for  brain  tunior  has  beea  mudi 
deereased.  I  believe  that  operations  for  tumor  beneath  the  teiitorinm  sliould 
alway3  be  done  in  two  stages,  but  that  manj  operations  for  tumor  or  other 
disease  of  the  cerebral  hemiapheres  can  he  done  at  one  sitting.  If  the  coaJitioD 
of  thc  patient  is  good  \vhen  the  skiill  ia  open  the  operation  can  often  be  success- 
fullv  eoncliided  at  the  one  stage.  Tt  is  no  littlc  tria!  for  a  patient  to  bc  sut 
jected  to  tvvo  ancsthcBias  and  operations.  In  abont  one  half  of  the  casea  Ihavc 
had  I  have  been  ablc  to  do  a  one-stage  operation,  Tt  is  hardl v  neeessarv  to  state 
that  at  the  conelnsion  of  the  first  part  of  a  two-stage  operation  tlie  woimd  must 
be  sntured  as  carefullj  as  if  the  snrgical  interference  had  l)een  delinitelv 
completed. 

Shock  in  Cranial  Operatioas. — llnch  has  been  writtcn  conceming  the  sliock 
of  cranial  operations,  but  I  agree  with  those  who  believe  that  most  patient-*  ^ 
stand  tho  interference  well  if  done  bj  the  trained  and  expert  worker  in  this  ■ 
special  field.  Formerlv  I  was  accustomed  to  have  blood-prcssnre  estimatiom  " 
made  during  tho  course  of  everv  intracranial  operation.  After  CnshinjCf  aiil 
Frazier  had  called  especial  attention  to  tlie  variations  in  pressure  dnring  tlie?e 
operations,  and  the  frequency  of  siidden  falls  in  the  pressure  during  intra- 
cranial manipulations,  I  made  continual  use  of  the  method.  Since  I  have 
learned  to  control  bleeding,  and  to  shorten  the  length  of  niv  operations,  I  h«^ 
foiind  less  and  lesa  uae  for  these  blood -pressure  estimations.  The  ''shocV^  d 
a  brain  operation  is  to  a  large  degree  proportionatc  to  the  amount  of  bWdloSt 
and  the  roughncss  of  raanipulations.  Ciishing,  than  whom  there  is  ii*»  ninf« 
experienced  operator,  well  states  the  condition  of  affairs:  "I  am  well  aw»Jfc 
that  it  is  a  common  belief  that  cranial  operations  are  prone  to  cause  ^isbock, 
but  it  is  a  pcrsonal  convlction,  dne  to  careful  observation  of  blood  prpssure 
changes  in  these  operations,  that  so-called  shock,  in  the  majoritv  of  cases,  isdiic 
either  to  loss  of  blood  or  to  cerebral  trauma  (coneussion)  brought  on  bv  in- 
judicions  methods  of  entering  the  skulh"  T  would  add,  too  rough  handlingoi 
brain  tissuc  and  somctimes  cxecssive  faradization  of  the  cortcx. 

Marked  pallor,  fall  in  blood  pressure,  ^eak  and  rapid  pulse,  and  irregular 
respiration  aro  apt  to  oceur  diiring  snbtentorial  operations,  and  the  surgeon 
must  be  extreme]y  carefiil  in  his  mani pnla tions  aroiind  the  pons  and  mediillft- 
The  suboccipital  opening  should  always  be  a  large  one,  and  the  bone  shouldte 
removed  into  the  foramen  niagnnm  on  both  sides,  M 

For  the  expoRiire  of  cerebral  lesions  a  large  opening  in  the  sknll  raustl«^ 
made;    in  not  a  few  cases  brain  tnmors  have  not  been  fonnd  at  the  operationi 
becanse  the  apening  wa8  too  smali    The  largc^r  the  craniotomj  the  loss  will 
snrgeon,  during  the  removal  of  a  tnmor^  be  tronblcd  bv  the  prolapse  of 
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brain.  Thus  for  the  expo8ure  of  a  part  of  the  motor  convolutions  the  entire 
Rolandic  area  and  the  adjacent  convolutions  must  be  laid  bare;  the  expo8ure  of 
the  temporal  lobe  require8  a  bone  flap,  laying  bare  also  parts  of  the  parietal 
and  occipital  regions. 

TEOHNIOAI.    DETAIL8    OF    IMPOBTANOE    IN    ORANIOTOICT    AND 

O&ANIEOTOMT 

1.  The  Frevention  o£  Hemorrhage. — Horslej  declares  that  chloroform 
should  be  used  in  ali  eranial  operations  on  account  of  the  f  act  that  less  bleeding 
occurs.  Most  surgeons,  however,  use  ether  by  preference  (Cushing,  Krause, 
Borchard,  Frazier,  etc),  and  I  agree  with  Cushing  that  the  danger  from 
chloroform  more  than  balances  the  increased  bleeding  during  operations  under 
ether  anesthesia. 

The  amount  of  bleeding  from  the  scalp  and  brain  is  distinctly  less  when  the 


Fig.  12. — PosmoN  of  Patibnt  for  Cranial  Opbration. 


head  of  the  patient  is  on  a  higher  level  than  the  rest  of  the  body ;  the  head  end 
of  the  operating  table  should  therefore  alway8  be  raised  during  the  operation. 
Occasionally  it  is  of  advantage  to  have  the  patient  in  an  almost  sitting  position 
(Fig.  12),  and  Frazier  has  devised  an  operating  table  for  this  purpose. 

The  scalp  is  a  very  vascular  tissue,  and  many  methods  have  been  devised  to 
prevent  loss  of  blood  when  the  scalp  incision  is  made.  In  many  cases  a  com- 
plete  hemostasis  can  be  obtained  by  means  of  the  elastic  tourniquet,  which  is 
applied  tightly  around  the  head.  This  toumiquet  must  lie  over  the  supra- 
orbital  ridges,  below  the  external  occipital  protuberance,  and  just  above  the 
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lobes  of  tlie  earg.    A  niiinlier  of  elastic  tubes  or  bands  have  been  dovised  for  thia 
purpose  (Cuahing,  Brewer,  etc.,  Fig,   13),  but  the  tourniqHet9  have  a  jgrett  j 
tendenrv  to  slip  iipward  or  do\\nward  over  the  frontal  region.     It  ia,  therefore, 

iipressarv  to  have  a  tape  which  eoiiDecis 
the  frontal  and  r*ecipital  parts  of  tlic  elas- 
tic tiibe.  I  believe  that  the  easie^st  anil 
heat  methnd  for  the  prevention  of  hnim- 
rhages  from  tlie  sralp  h  by  means  of  the 
miture  recomraended  by  Heidenhain*  In- 
stead  of  the  d*inble  row  of  siitiirt^  de- j 
serihed  hy  lleidenhain,  I  iisiiallv  passone' 
eoTitinuoiia  siitrire  arotmd  the  area  to  h 
iiiade  anemic  and  within  which  the  scalp 
ineisioii  19  to  be  made.  i  generallv  nse 
stont  chromic  eatgiit  on  a  full  curve<J 
needle,  and  pass  the  needle  tlirough  ali  the  tisaiies  dowii  to  the  bone  (Fig. 
14),  so  aa  to  be  sure  to  nitch  tlie  large  vesscls  whu*h  run  in  the  perii>šteum. 
The  needle  mnst  be  entered  a  little  behind  the  spot  where  it  last  emerged, 
thus  foraiing  a  series  of  loop«  in  the  scalp.     At  the  conchisiou  of  the  opera- 
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13*— ToUftNtgOKT    W1TB    TaI»J£  Tei    PliE- 

VKNT  SuprjNu.     (CuBliing;.) 


CORnCCT 


Fig.  14. — Heuostatic  Suture  of  Scalp. 


INCORHECT 

B 

(Heidenhain,)      A  show»  the  correct  ancj  B  tb«  incflfrt** 

suture. 


tion,  and  iifter  tlie  aealp  bas  been  sutured,  the  loopa  of  the  ninning  satire 
are  en  t  and  renvoved. 

T  ha%'e  hud  no  experience  witb  the  plates  deseribed  bv  Kredel  or  the  variom 
fiirreps  f»r  nther  dt^viees  tliat  have  been  miggested,  for  I  have  fonnd  tlie  moditied 
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Heidenhain  suture  to  be  entirely  8ati8factory.  When  a  small  incision  only  is 
made  in  the  scalp  no  suture  of  any  kind  is  iiece88ary,  for  the  few  blceding 
vessels  can  be  caught  with  artery  clamps. 

Ilemorrhage  from  the  bone  can  usually  be  eontrolled  with  the  so-called 
Horslev  wax — ordinary  bees'  wax  which  bas  been  boiled  in  5  per  cent.  carbolic 
Bolution  to  make  it  8ticky.  Bleeding  from  large  bone  sinuses  may  be  very 
prof  lise ;  this  bleeding  often  requires  that  a  small  wooden  plug  be  hammered  into 
the  opening  and  various  sized  wooden  plugs  sharpened  at  one  end  must  be  kept 
peady. 

Hemorrhage  from  one  of  the  venous  sinuses  can  usually  be  eontrolled  by 
gauze  packings,  but  sometimes  the  sinus  must  be  ligated.  For  this  purpose  a 
amall  incision  is  made  in  the  dura  well  outside  of  the  edge  of  the  sinus  on  each 
side,  and  an  aneury8m  needle  with  catgut  or  silk  passed  around  the  sinus,  čare 
being  taken  that  the  needle  is  passed  well  below  the  sinus.  In  ligating  the  longi- 
tudinal  sinus  the  f alx  cerebri  bas  to  be  perforated ;  in  the  caso  of  the  transverse 
sinus  the  tentorium  bas  to  be  punctured  with  the  needle.  The  longitudinal 
sinus  is  about  6  to  8  mm.  wide  in  its  anterior  part,  and  it  becomes  gradually 
wider  until  it  is  12  to  15  mm.  wide  near  the  external  occipital  protuberauce. 

It  is,  however,  rarely  necessary  to  pasa  a  ligature  around  a  siniis  unless  the 
sinus  is  to  be  completely  divided  or  a  part  of  it  is  to  be  resected.  It  is  gen- 
erali possible  to  stop  bleeding  by  packing  the  lumen  of  the  sinus  with  a  small 
pledget  of  gauze.  Very  often  the  wound  of  the  sinus  can  be  closed  by  a  running 
suture  of  fine  silk^  after  pressure  bas  been  made  on  both  sides  of  the  poiut  of 
injurj.  I  have  several  times  eontrolled  the  hemorrhage  after  the  method  of 
Bevenstorf .  A  needle  with  suture  is  passed  in  and  out  of  the  dura  on  each 
side  of  the  sinus ;  the  suture  is  then  tied  and  the  sinus  wall  thus  compressed. 
Two  or  three  sutures  passed  in  this  way  will  U8ually  suffice  to  stop  even  a  very 
active  hemorrhage. 

For  the  control  of  bleeding  from  the  brain  tissue  a  number  of  devices  aro 
useful.  Vessels  that  can  be  grasped  with  fine  artery  forceps  must  be  ligated. 
General  oozing  from  the  brain  tissue  will  generallv  stop  after  a  short  compres- 
sion  of  the  bleeding  surface  with  a  gauze  sponge  wnuig  out  in  hot  saline  solu- 
tion.  Bleeding  can  also  be  eontrolled  by  means  of  pressure  with  small  bits  of 
sterile  absorbent  cotton,  but  the  operator  must  be  careful  that  ali  of  the  piece? 
of  cotton  are  removed  before  the  wound  is  closed.  Oozing  of  blood  froni  a  small 
area  can  be  very  8atisfactorily  eontrolled  by  mcans  of  pressure  with  a  small 
piece  of  muscle  tissue  cut  from  the  edge  of  the  scalp  wound.  The  piece  of 
muscle  becomes  adhcrent  in  a  few  momonts  and  is  alloNved  to  remain. 

Before  the  cortex  of  the  brain  is  incised  pial  vessels  of  any  size  must  be 
doubly  ligated.  Tho  bloedinir  from  cut  pial  vessels,  even  if  not  profuvse,  is  very 
disturbing,  for  the  surface  of  tho  cortex  (piicklv  bocomes  covored  with  a  layer 
of  blood  and  the  fissures  are  then  more  or  Icss  obliteratcd. 

2.  Faradization  of  the  Cortex. — Fanulization  of  tho  cortox  is  used  to  de- 
termine  the  location  of  centers  in  the  Kolandic  area.     For  this  purpose  a  imi- 
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polar  eleetrode  ia  best  used  constnit^ted  af ter  the  model  of  ( 'ushing  { Fig.  LV), 
This  consiats  of  a  platinum  wire  insulated  by  mcans  of  a  piece  of  rubber  tubiag 
{i ud  inclosed  iii  a  piec«  of  glasa  tubing.  Tbe  other  pole  is  aii  orditiary  spotife 
pad  applied  to  some  part  of  tlic  bodv  of  tbe  patient.  The  iinipcdar  electrriJe  of 
Ciishing  ean  be  boiledj  and  on  accomit  of  i  is  length  can  bc  ha  ud  led  bv  botli  ilie 
operator  and  the  assistant  who  eontrols  the  electrie  hatterv.  The  airrent  aisei 
shoiihl  bc  jiist  strong  enough  to  caiise  a  slight  miiacular  contraction  wkn 
applicd  to  the  toiigne. 

In  order  to  piek  out  exact  areas  on  the  cortex  by  meana  of  faradization  tbe 
pia  mater  muat  l>6  pricked  open  vvitli  a  neeille  or  the  point  of  a  aciilpel  sotbt 


^tniiv^E 


Fig.  15. — CuBBiN<3*B  STEiuuzABid«  Elkctbode, 


the  electrode  is  applied  directiv  to  the  cortex*     Otherwise  there  will  be  too 
much  diffusion  of  the  faradic  currciit. 

As  Kraiise  \s'a8  tlio  first  to  point  ont,  the  cortex  does  not  respnnd  U)  the 
faradic  ciirrcnt  in  some  individuals.  In  the  majority  of  iiistanceSj  however, 
pronipt  responaes  to  the  current  will  occur. 

Bcfore  the  electrode  is  applied  to  the  eortex  the  face  of  the  patieut  and  tk 
npper  and  lower  extreinitv  of  the  side  oppoaite  to  that  on  which  the  braiii  is 
exposed  should  bo  uiicoveredj  and  an  assistant  iiistnicted  to  watdi  the  purts  for 
the  least  mnaciilar  twitching  or  contraction. 

Faradization  should  not  be  long  eontinncd ;  when  the  area  dcsired  has  Iteen 
lrx;ated  the  electrode  shonld  be  removed.  Aftcr  long-continned  faradization  tlic 
patient  sometimes  shows  s^vmptoms  of  shock,  and  I  ha  ve  once  obaerved  markd 
irregiilaritv  of  the  pnlae  for  a  niimber  of  minntes  after  the  faradization  hi 
been  discontinued. 

3,  The  Valuc  of  X-Eay  Examinations  in  Granial  Surgery. — Nnnierousat- 
tempts  have  been  made  to  dcmonstrate  the  presence  uf  a  brain  tnmor  on  ihe 
X-ray  plate,  but  in  tlie  niajoritv  of  instaneea  thesc  have  been  nnsncccsiffiil.  It 
mav  be  that  in  tbe  fntnro,  witli  a  greater  reiinemrnt  in  X-ray  tei^liaic,  n'e 
shall  be  able  to  deterraine  the  presenoe  or  absence  of  a  new  growth  hy  th^ 
mcans;  np  to  the  prei^ent  almost  the  onlv  tnmors  that  have  been  shnwn  bv 
X-ray  exainination  are  the  following;  Bony  tiunors  arising  froni  the  crnui^l 
bones  and  new  growths  which  have  imdergone  calcareoiis  changes  ( h;^T>ophyBeil 
and  p^irnhvpophvseal  growtU9  and  some  tnmors  of  the  pineal  gland). 

The  localization  of  a  new  growth  mav  be  made  bv  nieans  of  the  X-ray  i( 
erositm  of  part  of  the  sknll  bas  occnrred,  as  I  observed  in  one  instan«M3i.  Tbe 
X-ray  is  of  valne  in  the  determination  of  the  size  and  ahape  of  the  sclla  tumca 
and  of  the  f rontal  and  sphenoid  siniises  before  an  nperation  npon  the  hy]>ophT^is, 
X'ray  plates  vt^ill  give  the  surgeon  a  good  idea  of  the  tliiekness  of  the  skull  njMU 
which  he  is  going  to  operate,  of  the  location  of  the  bony  fissurcs,  and  of 
large  branches  of  the  meningeal  arteries. 
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That  the  X-ray  is  iiidispriii^aKIt*  for  tlie  IrK-alizjitioii  nf  fnrei^ii  lM»flit\s  llnil- 
lets,  eto.)  and  of  fraetnrea  uf  tlu?  vault  and  base  is  mciitioncd  niilv  for  the  sake 
of  coiiipleteness. 

An  X-ray  exaTiiiBation  of  tlie  skiill  shoiild  therefore  be  mado  bcfnre  every 
intracraiiial  operatioTi,  and  will  sonietiines  ^^ivc  mo.«t  valuable  infonnation, 

4.  The  ClosTire  of  Defects  of  the  Dura  and  the  Bony  Skull. — Karely  the  ne- 
cessitv  of  closiiijtr  a  defect  of  tbo  dura  arises  after  a  eraiiial  operatioii.  Tliis  is 
liest  aee^implished  by  fast^ial  tratisplantation,  A  pieoe  of  tbe  faseia*  bita  of  tlie 
patient  a  little  !ar2;er 
than  the  defect  which 
is  to  he  fiUed  is  re- 
moved  from  the  thi^h, 
cut  into  shape,  and  ac- 
ciiratclv  9 II  tn  red  into 
plače  in  tbe  diira.  Tbe 
faseial  transplaiits  heal 
in  very  satisfaetorily* 

Occasionallv  defects 
in  the  bony  skull,  left 
after  cranial  operations 
for  fracture  of  the  skull 
or  for  intracranial  dis- 
ease,  r  e  q  ii  i  r  e  to  be 
elosed.  A  nnmber  of 
oeteoplastie.  operations 
h  a  v  e  been  sn^^^sted 
and  numerons  plates  of 
various   materials    (cel- 

luloid,  silver,  ahnninunij  etc.)  have  been  reeomniended.  It  is  not  ad%daable, 
I  think,  to  iniplant  a  foreigii  snbstanee  into  tbe  sknIL  8ooner  or  later  tbese 
plates  have  eaused  trouble  and  have  had  to  be  renioved.  H  a  defeet  in  the 
skull  must  be  elosed  one  shoiild  do  an  antoplastic  or  heteroplastic  bone  trans* 
pbuitatioii.  A  large  pieee  of  tlie  patient*s  tibia  can  be  renioved  and  tbe  defeet 
in  tbe  skull  partiallv  elosed  witb  it.  i  have  oneo  succeeded  in  closin^  a  large 
defeet  in  tbe  skoll  left  fmm  a  foriner  operation  by  transpbniting  a  hirj£e  piec?e 
of  skull  from  another  patient  froui  whom  the  bone  had  jiist  been  removed  iu 
tbe  eourse  of  a  cranial  (iperatimu 

5»  Instruments  and  Methods  for  Opening  the  Skuli — When  a  eraniectomv 
is  to  be  done  a  button  of  bone  is  removed  ^vvith  a  trepbine  or  an  opening  made 
\vith  a  burr,  and  tlie  bone  tben  ronirt^ured  a\vay  with  variouslv  sized  forceps. 
Tbe  making  of  the  primarv  opening  with  nmllct  and  gouges  is  a  barbarous  pro- 
cedure and  ahould  not  be  conntenanced,  If  an  osteoplastic  flap  is  made  various 
devices  and  instniinents  are  useful,  depending  upon  the  eustom  of  the  operator* 

The  electromotor  bas  been  en]ployed  to  furnish  the  driving  pcnver  for  a 


Fio.  16. — Harti*et  Ajro  Kenyon*8  SrsatuzABLB  Moro«. 
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number  of  instruments,  for  drills  and  burrs,  for  circular  8aw8  and  trephines, 
Among  the  instruments  most  used  mav  be  mentioned  the  following:  Van 
Arsdale^s,  Marsland's,  Doyen's,  and  Hartlej  and  Kenvon^s  saws.    In  these  8aw3 

a  primarj  o  p  e  n  i  n  g  is 
made  with  a  trephine  or 
drill,  the  opening  enlarged 
with  a  burr,  and  the  bone 
then  cut  f  rom  without  in- 
ward  with  the  circular 
saw.  Doyen'8  and  several 
other  saw8  have  a  dural 
guard  so  as  to  protect  the 
dura  from  injury.  Hart- 
ley  and  Kenyon  have 
made  the  improvement  of 
having  tho  drill  and  9aw 
directly  connected  with 
the  motor.  Their  motor 
weighs  8  to  9  pounds,  can 
be  sterilized,  and  is  to  be 
held  by  the  operator  (Fig. 

1«). 

Revolving  drills  with 
spiral  cutting  edges,  the 
so-called  fraises,  are  higfa- 
ly  recommended  by  some  operators,  but  such  instruments  as  the  fraise  of  Sudeck 
and  the  spiral  osteotome  of  Cryer  possess  the  disadvantage  that  they  cut  a  wide 
slit  in  the  bone,  so  that  when  the  osteoplastic  flap  is  replaced  the  flap  rests 
direct]y  upon  the  dura. 
While  it  is  trne  that  with 
most  of  the  saw8  or  fraises 
above  mentioned  an  osteo- 
plastic flap  can  bo  made 
8omewhat  more  rapidly 
than  in  the  manner  I  shall 
describe,  I  stili  prefer  to 
make  the  flap  with  bone- 
cuttin^  forceps  of  the  Mon- 
tenovesi,  Dahlgren,  or  Ilud- 
son  tvpe. 

It  is  practicallv  impos- 
sible    to    in  j  ure    the    dura 

with  these  tools,  and  a  large  bone  flap  can  ordinarily  be  cut  in  from  10  to  20 
minutes. 


PiQ.  17. — A — Hud80n'»   Drills.       B — Crybr'8   Spiral   Os- 
teotome. 


Fio.  18. — Spiral  Hand  Trkphinsb.  A  preliminary  groove 
is  made  in  the  bone  with  the  trephine  which  has  a  pro- 
jecting  point. 
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Wliile  the  drills  of  Hiulsou  (Fig.  17),  whi*.'h  loek  as  soon  as  tlie  bone  liaa 
|l}eeii  perforated,  are  very  useful  iii  regions  of  the  skull  where  the  bone  is  thick» 
I  do  not  thiiik  that  thev  will  aUvava  loek  \vhcti  thev  are  used  to  drill  opeiiing^ 
in  thin  hone»  and  I  liave  beeome  aeciistnnied  to  use  the  ordiiiarv  hand  trepbiiiea 
(Fig.  18)  for  the  piirpose.  One  feels  \vhen  one  has  ahnost  goiie  throiigh  tho 
[bone,  and  if  the  instrument  be  iiow  tiltcd  a  littie,  the  bntton  of  bone  ean  bo 
broken  ont.  I  have  never  injnred  the  dura  \vitli  these  trephines,  biit  I  havo 
(»everal  tinies  \vitne^sed  ciits  or  tears  in  tlie  dum  \vhen  a  circiilar  saw  or  a 
fraise  was  used. 

The  method  follmved  and  the  type  of  instrument  used  win  depend  very 
mueh  upon  the  custoni  o£  the  opcratiu*;  in  tlie  following  I  shall  describe  the 
method  which  I  liave  adopted : 


Fio.  19. — HuDeuN*8  Crakial  Furceps. 


THE  OSTBOPLASTIC  PROCEDUBE 

After  the  location  and  size  of  the  osteopUistic  flap  have  been  outlined  on  the 
lip  a  corititunnis  *'bark  sHtdi"  suture  of  ehromic  cat^it  ib  paseed  ahout  1  cm. 
31  de  of  the  proposed  in- 
Icision  ali  around  the  opera* 
ti  ve  area.  The  soft  tissnes 
are  then  ineised  down  to 
the  bone  \vith  the  scalpel, 
čare  beiug  taken  that  the 
periosteiiin  is  cut.  With  a 
gharp  raspatorv  the  perios- 
jieum  is  piished  away  from 
the  bone  over  an  area 
r  o  11  g  h  !  J  one  centimeter 
wide  ali  around,     With  an 

lldinarv  cro%vn  trepliine  4  openin«j;ii  are  mado  in  the  sknll,  2  at  tlie  base  of  tho 
PBp,  and  2  at  its  cxtremc  mari^in.  As  eaeh  trephine  open  ing  is  nmdo  hemor- 
rhage  from  the  bone  is  controlled  with  IIorsley'a  wax  or  \vith  a  small  gauze 
Bponge.  The  2  trephine  openin^a  near  the  npper  end  of  the  prnposed  flap 
fihould  be  no  more  than  4  or  5  cm.  apart,  becanse  hetween  them  the  bone  is  to 
be  dividecl  on  the  hevel.  With  the  Ilndson  foreeps  (Fig,  19)  a  slot  is  now  eiit 
ali  around  excepting  between  the  two  trejihinc  openings  j  ust  mentioned.  The 
filot  is  cut  also  into  what  is  to  be  the  base  of  the  bone  flap  so  as  to  malce  tho 
fracturing  of  the  base  of  the  bone  flap  more  easv. 

A  dural  protector  (Fig.  20)  is  passed  l>et\veen  the  2  trephine  openings,  the 
G  igli  saw  passcd  over  it,  and  the  bone  d  i  vi  ded  on  the  beveL  With  elevators  the 
Jx>ne  flap  is  now  carcfullj  raised  and  its  base  fractured,  čare  being  takcn  not 
lo  fle|lBrate  the  soft  parts  of  tho  scalp  from  tlic  surface  of  the  bone.  The  bone 
^ap  IS  then  snrronnded  \vith  several  lavers  of  gaiize  wruug  ont  in  saline  aolu- 
tion  and  any  small,  sluirp  edges  at  its  base  removed  with  rongeurs. 
44  A 
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Fto.  30. — A — GnoovEu  Guide  and  Dural  Pbotector  for 

GlliU  SaW,       B-=KHAU8E'tt  FUU?*  FURCEPB. 


The  expo8ed  dura  is  now  carefully  exaniiiied  and  palpated,  and  aH  oozing 
from  tlio  dura  and  bone  edg€8  controlled  by  pressure  witli  hot  gauze  spouges. 

If  tlie  dura  is  to  be  incised,  meningeal  vessels  are  eitber  ticd  by  ineana  of 
fine  silk  ligatnres  piisscd  on  a  fine  ncedle,  or  tbe  vessels  are  canght  with  iiiosqiiito 
forccps  as  they  are  cutj  and  are  later  ligated.  For  tbe  incision  of  tbe  dura  i 
fine  sealpel  sbould  be  used;  tbe  oiiter  and  inner  layers  of  tbe  dura  miist  be 
separatelv  divided,  If  caro  bo  taken,  tbe  aracbnoid  is  left  iininjnred  at  tliis 
tirne,     I  general  Iv  make  tbe  base  of  tbe  diiral  flap  away  from  tbe  base  of  the 

boue  fiap  and  aboat  one 
ceBtimeter  from  tbe  edges 
of  tbe  CM  t  b<5ne.  Tlie  Jiree- 
tiou  and  size  of  tbe  incis- 
lons  in  tbe  dura  will  de^ 
pend  upon  tbe  eonditioDi 
and  mil  often  have  to  be 
varied*  If  tbere  is  marked 
protrusion  of  tbe  brain,  it  is 
advisable  to  deerease  the  in- 
traeranial  pressure  by  liim- 
bar  piiiictiire,  or  better,  bv 
aspiration  of  a  ventriclebe- 
f ore  the  dural  flap  is  niade. 
TkVTien  tbe  dura  bas  been  ciitj  extreme  eare  miist  be  taken  that  the  expofl0d 
eortex  is  not  iiijured,  and  for  tbis  purpose  it  miist  be  covered  by  a  moist  gauz« 
sponge.  If  aspiration  of  the  ventrieles  has  not  8ufficiently  decreased  the  biilgin^ 
of  tlie  bruin,  it  is  often  advisablo  to  do  a  sid>temporal  deeoinpression.  One  CIB* 
not  emphasize  too  stronglj  the  importance  of  careful  work  at  tbis  stage.  Xota 
few  operations  were  faihires  becaiise  tbe  operator  did  not  relieve  the  high  intra- 
cranial  pressure  before  be  opened  tbe  dura. 

As  soon  as  tbe  aurgeon  is  rcadv  to  close  tbe  dnral  inoision  be  must  detemine 
\vbetlier  tho  protnision  of  the  brain  will  prevent  the  approximatIon  of  the  edges 
of  the  dura-  Tbe  brain  tissne  innst  be  bandled  witb  tbe  great^st  gentleness,  anJ 
if  it  eannot  be  beld  back  suffieientlv  tbe  bulging  must  be  reduced  by  laeans  of 
lundmr  or  veutricnlar  pnneture.  If  tbe  operation  bas  been  done  on  the  rigbt 
fiide,  one  bas  often  to  open  the  dura  in  tbe  subteniporal  region  and  allow  the 
brain  to  protrudo  in  tbis  loeation  so  that  the  original  dnral  incision  mav  be 
closed.  Tho  auccess  of  the  operator  will  depend  npon  his  patience  and  skill 
The  dura  can  often  be  closed  in  cascs  where  at  first  the  siiture  secraed  impor 
sible.  If  tbe  dura  eannot  t»e  elosedj  tbe  exposed  brain  sbonld  be  carefullT  cO^" 
ered  witb  a  pieee  of  (/argile  nienibraue,  or  a  piece  of  fascia  may  be  taken  froW 
the  patient^š  thigh  and  a  plaatie  operation  done.  f 

If  the  protrusion  of  tbe  brain  is  so  great  that  tbe  bone  flap  eannot  be 
replaeed,  it  is  better  to  remove  the  bone  from  the  flap  and  then  unite  the  edges  of 
tbe  soft  tisfiues  of  tbe  sealp.    The  deeper  lavers  of  tbe  sealp  must  be  miitedwitb 
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fine  eatgiit  siitnre^,  aii<l  tlie  sl%ui  eds^s  w5t!i  fine  silk.  The  skin  Ritiires  iniist  he 
plaeed  verv  near  together  mul  eare  taken  tliat  the  skin  ed^es  are  well  approxi- 
mateti*  The  resulting  scar  wiH  be  hardlj  noticeable.  Fiiiallv,  the  hemostatic 
sutiires  are  ent  and  removed  and  a  firm  corapressicm  haiidage  appliefl. 

The  first  dressing  shoidd  he  dnne  after  ono  week,  unless  there  are  speeial 
iiidieations  for  an  earlier  ehange  of  banda^es. 

Bangers  and  Dificulties  in  the  Making^  of  Osteoplastic  Tlaps. — ^Great  caro 
^  mnst  he  taken  that  the  dura  in  nnt  injiired  \vlien  an  osteoplastic  flap  in  niade. 
I  believe  that  injnrj  to  the  dura  is  nuieh  more  apt  to  oeeur  when  rotatory  9aw8 
and  fraises  are  used  inatead  of  bone-eutting  forceps.  No  matter  what  typo  of 
instrument  is  used  to  eut  the  osteophi^^tic  flap,  espeeial  čare  must  be  taken  in 
the  ffdIowiug  regions:  near  tho  median  lino  so  as  to  avoid  the  longitndinal 
sinus;  near  the  aiiperior  cur\^ed  line  of  the  occipital  bone  imder  whieh  ruiis  the 
traiisverse  sinus ;  in  tlie  frontal  region  to  avoid  the  f rontal  sinus.  The  dnra 
over  the  venous  siniises  is  often  very  thiu  and  caailj  torn,  and  the  sinuses 
sometinies  run  in  deep  groovcs  in  the  bone.  The  grooves  for  the  anterior  and 
posterior  branches  of  the  middle  meningea!  arterv  are  often  verj  deep,  so  that 
the  arterv  ahuost  runs  in  a  bonj  canal ;  unless  eare  is  taken  it  maj  he  injured 
wheii  the  Hap  is  being  eut. 

Sometimes  large  emissary  veins  run  in  tho  cranial  bones^  espeeiallj  in  tlie 
parietooccipital  regions^  and  considerable  hleeding  raav  occur  wheu  tliev  are 
injured.  This  hleeding  ean  ahvavs  be  temporarilv  controUed  hy  filling  the 
channel  which  has  been  eut  in  the  bone  with  Ilorslej  wax. 

Befnre  an  osteoplastic  flap  is  made  in  the  frontal  region  the  size  and  sbape 
of  the  frontal  sinuses  must  have  been  detennincd  from  X-ray  plates,  Tn  this 
way  injury  to  the  frontal  sinuses  ean  with  certaintj  he  avoided.  If  an  opening 
into  a  part  of  a  frontal  sinus  lias  heen  made,  the  opening  should  at  onee  be 
plugged  with  wax. 

There  are  seidom  any  diffictdties  in  making  an  osteoplastic  flap,  no  matter 
how  thick  the  eranial  boncs  may  be.  In  most  instanccs  the  base  of  the  flap  is 
made  in  tlie  temporal  region  beeause  the  bone  is  thinnest  in  that  region  and  the 
base  of  the  flap  most  easilv  fractured  where  the  bone  is  thin. 
!  \Vhen  the  bone  flap  is  fractured  at  its  base  and  turned  back  the  surgeon 
must  be  careful  that  the  soft  tissues  of  the  scalp  are  not  separated  too  much 
from  the  bone  lest  necrosis  resni  t, 

\Vhen  the  bone  flap  is  returned  into  its  plače  čare  must  bc  taken  that  it  is 
properlv  replaced  and  that  the  bone  doea  not  rest  npon  the  dura.  If  the  Gigli 
saw  eut  has  not  heen  made  obliipie  enougli  and  the  btnio  flap  reats  upnn  the  dura 
it  18  advisahle  to  drill  a  few  holes  in  the  flap  and  surronnding  bone  and  to  fix  the 
flajv  with  a  few  catgnt  sutures, 

The  bone  flap  must  \h}  kept  well  in  position  by  a  firm  compression  bandage. 
If  a  firm  br.ndage  has  not  lieen  apph*ed  the  flap  uiav  he  raised  from  its  place 
by  a  colleetion  of  blood»  and  bony  union  may  thus  be  int^rfered  with. 
I  Fostoperative   Complications.— If   the    asepsis   has   been   perfect   and   the 
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wound  has  been  properlv  sntiired,  healing  shoiild  be  complete  in  from  3  to  5 
days.  I  am  accustomed  to  leave  the  sutures  undisturbed  f or  at  least  a  week  un- 
less  special  indications  for  their  removal  have  arisen.  A  firm  supporting  band- 
age  should  be  worn  for  at  least  2  week8  so  as  to  allow  an  osteoplastic  flap  tobe- 
come  fairly  well  iinited,  or,  if  there  is  a  cerebral  hemia,  to  allow  the  wound  in 
the  scalp  to  be  we]l  healed  so  that  no  separation  of  the  wo\ind  edges  can  occur. 
In  patients  with  imclosed  dura,  in  the  presence  of  raised  intracranial  pressure, 
separation  of  the  edges  of  the  wound  maj  occiir  iinless  a  firm  bandage  is  worn 
for  several  weeks,  and  I  know  of  several  instances  in  which  a  primarilj  healed 
wound  was  left  imsiipported  too  earlj  with  a  resnlting  separation  of  the  wouDd 
edges  and  formation  of  a  hemia  of  the  brain. 

MABGINAL  NECROSTS  OF  THE  BONE. — If  the  periosteum  has  been  too 
much  separated  from  the  bone  of  an  osteoplastic  flap,  marginal  necrosis  of  the 
bone  may  occur.  Sinuses  form  after  a  few  week8,  a  discharge  persists,  and 
with  a  probe  bare  bone  is  to  be  felt.  I  have  had  this  occur  in  one  of  my 
patients,  and  it  required  many  week8  for  the  sequestra  to  become  separated. 
Fortunate]y  the  dura  had  been  well  closed  in  the  patient  so  that  no  infeetion  of 
the  meninges  occurrcd.  In  the  making  of  osteoplastic  flaps  the  operator  cannot 
be  too  careful  that  he  or  his  assistant  does  not  loosen  the  bone  from  the 
periosteum  by  too  rough  manipulations. 

HEMOBRHAGE  UNDER  THE  BONE  FLAP.  — This  has  occurred  twice  in  mj 
experience.  After  ali  operations  a  slight  amount  of  blood,  insufficient  to  cauae 
any  symptoms,  collects  under  the  flaps,  but,  if  the  hemostasis  has  been  perfect, 
and  an  appropriate  dressing  has  been  applied  after  the  operation  is  completed, 
the  amount  of  bleeding  should  be  negligible.  In  spite  of  these  precautions  I 
have  twice  had  to  reopen  a  cranial  wound  in  order  to  give  exit  to  a  large  amount 
of  blood  which  had  caused  pressure  svmptoms.    Both  patients  recovered. 

If  the  dressings  have  not  been  \vell  applied,  have  become  loosened,  or  have 
been  renioved  too  earlv,  serum  mav  collect  between  the  dura  and  the  bone  flap 
and  raise  the  hitter  from  its  phice.  If  this  condition  of  aflFairs  is  foimd  at  the 
first  dressing,  the  skiu  of  the  scalp  along  tlic  suture  line  should  be  paintcd  with 
tincture  of  iodin  and  a  small  opening  in  the  suture  line  madc  with  a  probe. 
Pressure  on  the  scalp  and  the  bone  flap  will  tlicn  cause  the  bloodv  serum  to 
escapc.  ^\)  drain  should  be  insortod,  but  onlv  a  firm  comprcssive  dressiii;^ 
applied.  Tf  sucli  a  collection  of  fluid  has  occurred  after  an  operation  in  which 
the  dura  \viis  left  opon,  it  is  advisaldo  to  do  nothing  for  several  weeks  excepting 
to  seo  to  it  tliat  the  dressings  are  firnilv  applied  over  the  field  of  operation. 

LEAKAGK  OF  CKKEHROSPJNAL  FLUrD-  If  tlio  wound  has  been  carefully 
sutured,  if  healing  Iias  been  good,  nnd  if  the  bandages  have  been  well  applied, 
leakage  of  ccrebr()sj)inal  fluid  should  rarelv  occur.  Such  a  leakage  is  a  very 
unpleasant  complication  and  is  verv  dangerous  on  accoimt  of  the  danger  of 
infeetion  of  the  meninges.  The  amount  of  fluid  that  escapes  mav  be  very  large, 
wetting  the  bandages  and  the  bed  clothes  and  necessitating  a  frequent  change 
of  dressings.    If  there  is  leakage,  the  dressings  must  be  changed  under  the  most 
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■  i"igid  aeeptic  preeautions.  Ah  sooii  i\h  the  <lressiiigs  are  rcinovcd  the  cntire 
I  suturc  Vmey  aiid  oapcciallv  tlie  i^mall  tistiiious  t»iK?nini»:,  must  be  thoroughly 
I  paiiited  witli  tiiictin-e  oi  io<Hiu  and  a  tirni  binidago  apj)lit!d,  The  iodin  kfN>ps  tlie 
I  sivin  sterile  aiid  theretore  le^isens  the  danger  of  nifeetioii  tniveliBg  iii\vard  to  tlie 
I     ^leninges.     In  spite  of  evcrv  preeaiUioii,  if  the  leakage  persists  far  a  nuraber 

■  of  weeks,  infcctioii  of  the  nieTiiiiges  win  oeciir.  I  ha%^e  not  seeii  a  čase  with 
I  Jeath  from  this  eoniplieation,  hut  I  kiiow  of  several  instaiiees  in  the  experieiice 
f     of  colieagiies.      For  this  renstm  1   eaiiiiot  see  aiiv  possible  advaiitage  in  the 

operatiou  of  draiuage  of  the  cisterna  iiiagua  for  meningitis,  \vliieh  has  beeii 
reeentlv  proponed. 

SUBCIITANEOUS  COLLECTIONS  OF  CEREBROBPINAL  FLUID.— This  niav 
oecur  after  snboecipital  deeomproasive  operations,  Such  a  eollection  of  flnid 
niav  forni  a  swe!ling  of  considerahle  size  in  the  sohi»ceipitid  region,  and  he  very 

Iaunoving  to  the  patients.  Šucdi  t-ollcetions  of  fhud  mav  he  eni[>tic*d  hv  a^pira- 
tion,  but  the  fluid  nsuallv  colleets  again.  Iii  one  ins4tanee  I  have  transplanted  a 
piece  of  bone  reinoved  froin  another  paticnt,  and  liv  tli  is  means  have  prevented 
the  fluid  from  reachingthe  snhciitaneons  fi>?flne3. 

PROLAPSE  OF  BKAIN  TJ88l^E,^Thi9  iias  hecn  known  to  t3<^eurj  not  onlv 
after  operations  for  hrain  abseesK,  l>nt  alsn  after  operations  for  diseasc  accom- 
panied  bv  increased  intrneniTiial  pressure  in  \vhieh  the  woinid  edges  have  sepa- 

»ratcd.  Prolapse  of  the  hrain  is  ahvava  a  aeriona  wonnd  eomplication  j  after  it 
has  once  occnrred  the  prolapse  is  apt  to  increase  in  sizc.  The  en  tire  prolapse 
iniist  lie  ]>ainted  with  tineture  of  iodin  and  a  well-iitting  handage  applied. 
In  some  instanoci^  the  prolapsed  hrain  tissue  will  hecoHic  neerotie  and  have 
to  be  exci&ed;  in  other  ciises  the  hrain  tissue  wil!  graduallv  shrink  and  the 
prolapse  be  rediiced  in  size,  covered  by  granulations,  and  tlie  skin  will  grow 

I    o  ver  it. 
WOUND  INFECTION'. — 'Wonnd  infeetion  is  ahvava  a  most  serious  eomplica- 
tion and  mnst  be  treated  ureording  to  general  surgical  princi  ples,     A  cranial 
opera  t  ion  shonld  nevt^r  he  jiorfumied  nnless  the  snrgeon  is  eertain  of  the  eondi- 
tion  of  the  operating  rooni  and  ali  that  it  c-ontains. 


CRANIECTOMV 

When  a  region  of  the  hrain  is  to  hv  eKjiosed  bv  the  removal  of  pai^t  of  the 
bonv  skidl,  the  hemnstatic  sntnre  is  tirst  applifd  and  a  flnp  of  the  soft  parts 
then  tnrned  down.  One  or  t\vn  trejihino  upenings  are  then  made,  and  the 
Imne  rongenred  away.  There  miiv  1h^  protone  lilr^eding  from  the  bone,  lait 
this  is  ahvavs  easilv  enntrrdled  bv  rnhlnng  wi(X  iiitn  the  lileeding  spots.  If 
the  operator  is  removing  lunie  in  tlie  ncighlMsrhnod  uf  one  of  the  venons 
fiinuses  he  must  freqnently  pasa  a  small  periosteul  elevator  hetween  the  In  me 
and  the  dura  in  order  to  aseertain  that  the  dnra  run  be  aeparated  from  the 
bone. 
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WLen  the  siibtentorial  regiou  is  to  be  exposed»  it  is  general  Iv  advisable  to  cif 
a  bilatcral  operation,  and  I  sliall  tlierefore  describe  the  bilateral  operation  - 
what  follow8.     Whenever  a  imilateral  operation  is  to  be  done»  onlv  half  of  C^ 
procedure  to  l>e  d  esc  ribe  d  h  as  to  be  done,  a  ud  an  ornega- sh  a  ped  llap  mar   '^ 
made.     The  iiidications  for  tlie  imilateral  operation  are  few,  niainlj  for  opej^. 
tions  for  cerebellar  abscesa  or  cjat, 

Surgical  Aiiatoiny, — A  tborough  knowledge  of  tbe  anatom^*  of  the  8uW 
cipital  region  is  neeessarj  for  the  suecessfiil  aceomplishment  of  an  operatiooLi 
the  Buboccipital  region. 

Upon  the  siirfaee  of  the  skuU  the  region  to  bc  eonsidered  extcnds  froiii  i 
fihort  distanee  above  the  siiperior  ciir%'ed  lines  of  the  oecipital  bone  above  totle 
inargin  of  the  foramen  magniim  beIow,  and  from  the  posterior  margin  of  fo 
external  anditorv  meatus  on  one  side  to  that  of  the  other.  This  entire  re^onL^ 
within  the  possible  area  of  operation.  In  tnmors  of  the  iippor  snrface  of  the 
eerebelluin  it  mav  be  necessarv  to  reniove  the  oecipital  bone  for  Z  to  5  cm. 
above  the  snperior  cnrved  line,  iu  order  that  the  tentorinm  ean  be  retracted 
and  the  npper  snrface  of  the  eerehellnm  freelj  exposed.  Where  the  lesion  i§ 
situated  in  the  eerebellopontine  angle  it  is  always  neccssary  to  have  the  opeuing 
in  the  skull  extend  well  into  the  bodv  of  the  mastoid  procesa. 

The  integmnent  over  this  reglon  is  verv  thiek,  especiallv  in  the  subo<?cipital 
region,  whcre  a  large  nmnber  of  nmseles  are  attaehed,  The  soft  parts  aru 
freelv  movable  over  both  mastoid  regions  and  over  the  upper  part  of  the  oecipital 
bone.  Laterallj  1  to  2  eni.  beIow  the  level  of  the  external  oecipital  protul>erance 
thick  mnseles  are  inserted  into  the  bone.  The  periostenni  ean  be  easilv  sepa* 
rated  from  the  bone  down  to  the  level  of  the  ninscnlar  and  ligtiinentotis  attadt- 
menta.  Below  this  level  the  mnsele«  have  to  be  cnt  from  the  bone  with  scalpd 
or  scissors.  Abont  1  em.  from  the  inargin  of  the  foramen  mairnnni  the  miiR'ukr 
attaehment  to  the  bone  ceaees,  and  the  peritKStenm  ean  again  be  strippefl  irtm 
the  bone  with  ease-  When  this  reglon  is  rcaehed  the  operator  knowa  that  k  u 
near  the  foramen* 

The  bk^jd  snpplj  of  the  skin  and  soft  parts  is  derive*!  from  the  oecipital 
posterior  anrienlar,  and  posterior  branehes  of  the  temporal  arteries  on  totn 
Bidea.  The  operator  may  expect  to  nieet  with  2  large  vessela  in  the  nmstoid 
region  (Fig,  21)»  These  lie  about  3  cm.  apart,  the  one  abont  1  cm.  above,  the 
other  abvjnt  2  cm.  below  the  level  of  the  external  aiiditory  meatus.  A  large 
braneh  of  the  oecipital  arterv  perforatea  and  suppliea  the  mnscies  in  the  sub- 
occipital  region  of  eaeh  side;  this  vessel  ia  almoat  always  injured  when  tlie 
nuiscles  are  being  sepa  rated  from  the  bone. 

In  ehildren  the  oecipital  bone  is  never  Tery  thick,  but  in  adults  the  greatef 
part  of  it  mav  bo  almost  1  cm.  in  thickness.  The  thinnt^t  part  of  the  oecipital 
bone  liea  laterally  below  the  uppennost  level  of  muscular  attaehments,    This 
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part  of  the  bone  should  first  bo  removcd  and  the  tropbine  opeuings  should  be 
inade  in  this  location. 

From  the  standpoint  of  bemoi-rbage  most  of  the  vcsscls  in  the  hoiio  are  of 
iTisignifieant  size.  In  the  region  of  the  masto-ocoipital  sutnre,  however,  one  or 
more  large  emiBsarj  veins  may  be  encountered.  These  veins,  whicb  emply  into 
the  lateral  sinus,  may  he  of  large  size,  and  the  bleeding  from  them  very  profuse* 


Fio,  21. — Tmt  M08T  Impohtant  BLooD-vsasELs  in  thb  Suhoccipital  Reoion.     A — G^iiemal  ocotpital 
protubcranoe;     b — aroh  of  atlikj;  c,  d,  e— tr&UBvenie  sinus,  knec  of  einus^  laleral  sinuB. 

A  smaller  veiu  which  may  eaiise  troublesome  bleeding  runs  in  the  eubatance  of 
the  oeelpital  bone  near  the  knee  of  the  transverse  sinus, 

The  exaet  coursc  of  the  transverse  sitnis  will  be  foiind  to  correspond  to  a 
line  drawB  from  the  external  occipital  protuberance  to  the  base  of  the  mastoid 
proeess  or  to  the  depression  which  corresponds  to  the  parietomastoid  sutiire 
(Korher) ;  the  hend  or  knee  of  tbe  sinus*  lies  in  thit^  hitter  retrion,  from  whicli 
tlie  latcral  sinits  nins  verticaltv  downward  nnderneath  t!ie  niiddle  of  the  mastoid 
proeess.  At  the  beinl  or  knee  the  sinus  is  somctimes  joined  hv  a  small  vein  from 
the  lateral  edgc  of  the  cerebellar  hemisphere.     Severa!  small  voins  frcqiieutly 
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X  from  thc  iippcr  siirfaoo  nf  vneh  linniispiliere  to  ti  m  trnnsverso  sirnia  near  tho 
c3ian  line.  Tliese  veins  may  lic  injiirccl  when  tlie  diini  is  imnsed  or  thcv  may 
toni  w!ien  tlic  dura  is  rrtnifted.  I  a  eithor  casc  n  «!isturl)iim:  h(niinrrliafj:e  in 
^C5  [ateral  reeess  of  thc  posteriar  fossa  tako8  plare.  ^Iciition  miist  he  mado  of  a 
^>TT[igill  biit  iniportaiit  sinus  wbich  run^  uroiiiid  thc  edge  of  the  foramen  ma.fi^ium. 
■A  kxi8  "'marinnar'  sin\i9  is  nicntioned  oni  v  liy  Bordiard  and  Kratise. 

Wlien  tho  dnra  is  tnrncd  haek  withnnt  injiirv  tn  the  ararhnnitl  a  collection 
^  fluid  will  nsuallv  be  scen  nnilenieath  the  aracbnoid  between  and  behnv  the 
^'^T^ebellar  hemispheres,  This  is  tbe  **po»terior  cistern,"  which  has  been  mia- 
"^^il^oii  for  a  evst  hy  snme  tiperatnrs  (Fiir.  22).  Laterallv^  fairlv  well  forward, 
tli^j-e  are  *'lateral  cistenis/^ 

The  cerebellar  hemiapberes  fit  sniiglv  into  the  hony  walls  of  tlic  posterior 
*^s8a,  so  that  the  lateral  aspcets  and  the  ccrehellopontinc  augle  can  onlv  be  ex- 

sed  when  tbe  princi ple  of 
^isloeation"      is     applied. 
lien   the  cerebellar  hemi- 
fjbero    is    ^adnallj    dislo 
^ted    to\vard    the    median 
ine  more  and  more  of  thc 
etroiis  portion  of  the  tem- 
>oral  bone  will  beconie  %ms- 
yie.     In  the  depth  will  be 
the   internal   auditorv 
eatiia  witl»  the  facial  aml 
suditorv  nervTs  enterin^  itj 
(Fig.   23).     The  facial 
:iierve    lies    in    front    and 
šonie\vbat   deeper  than   the 

ciirhtb  ner\^e.  Just  in  front  of  tbe  nervcB,  and  soniewhat  more  deeplj,  one  may 
ofteij  žsoe  a  few  sniall  veins  w!iif4i  run  froio  the  biteral  edge  of  each  heniiHphere 
to  the  superior  petro^al  .sinus.  These  veiTis  niay  eause  troidjlesome  oozing  of 
blood  when  a  tumor  is  being  reraoved  fnau  the  eerebellopontine  angle. 

Position  of  the  Patient. — For  a  bihiferal  nrcipital  eraniotonrv  the  position 
of  the  paticnt  ia  of  ^reat  iuiportance,  he(^au8e  the  patient  bas  to  lie  flat  on  tho 
ibdomen  with  the  bcad  flexed  upon  the  ebest  The  fietd  of  opcration  miist  be 
well  exposed  and  the  cbest  must  be  raised  from  the  operating  table  so  that 
respiration  is  not  interfered  with.  For  tbis  purpose  disbin«?  bas  a  special 
*'outrigger/'  and  Frazier  bas  a  spetual  tal)k\  but  1  u^e  a  siniple  hea<l  re.^t,  whieli 
can  he  attaehed  to  any  operuting  table,  and  whieh  is  a  inoditicatinn  (Fig.  24)  of 
Ilartlev^s  bead  rošts.  Tbe  ehest  i.s  raised  from  the  table  hy  means  of  large 
head  pillovvs,  wliidi  are  plaeed  under  eaeli  slionlder  (  Fii^a.  25  and  20). 

The  Anesthesia,— The  anesthctie  is  best  given  hy  means  of  intratracheal  in- 
sufflation,  but  it  ean  alsn  lie  given  \vitb  tin  open  mask,  the  aneatbetic  being 
8prayed  upon  tbe  mask  with  an  oni  i  na ry  ha  ud  hulb  atomi^en 


Fig.  24. — Head  Rests  roR  SuBoccirrrAL  Craniotomv. 
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Ficj.  25. — OPERATiica  Table  and  Heai>  Rbsts  in  Position. 
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Fig.  26. — FoeiTiON  of  Patibnt  on  1'ablb  ruR  Suboccipital  CaANioroaif . 
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^ra   OPEBATlOir   <FIGS.   27,   28.   29) 

A  eurved  incision  is  made  f  rom  the  base  of  one  mastoid  process  to  tlie  otlier, 
id  a  vertieal  incision  in  the  median  line  to  the  level  of  t!ie  spine  of  the  firgt 

^M>rvical  vertcbra.     The  transverse  incision  shonid  penetrate  only  the  skin ;  the 

skin  shoiild  he  dissected  from  the  fascia  for  a  distanee  of  two  centimeters,  and 

tlje  fascia  and  periostenin  di- 

vided  at  this  level.     The  verti- 
eal incision  is  then  made  and 

deepened  betvveeii  the  nmsclea 

iintil  the  spine  of  tlie  atlas  is 

exposed.     The  2  riglit-angled 

flaps    thiis    formed   are    sepa- 

rated  from  the  l>one  bv  means 

of  a  sharp  raspatorj,  the  mu3- 

ciilar  attacliments  to  the  bone 

being  divided  elose  to  the  bone 

by    meana    of    hea%'y    scissors 

eurved  on  the  flat*     In  divid- 

ing  and  separating  the  muscles 

near  the  mastoid  procesaes  one 

m  ust   be  on   the    lookout  for 

several  large  muscular 
branehes  of  the  oecipital  ar- 
teries,  and  as  the  niargin  of 
the  foramen  magnnm  is  ap- 
proadied  the  operator  miiat 
keep  very  close  to  the  bone  so 
[  as  to  avoid  injuring  the  mar- 
ginal  sinus. 

The  2  right-angled  flaps 
thus  formed  are  retracted  downward  and  outwardj  and  witli  a  trephine  3 
openings  are  made  in  the  oceipital  bone.  Theae  openings  are  made  several 
centi  mete  rs  below  the  snperior  eurved  line  and  scveral  centi  nieters  from  the 
median  line.  Tho  bone  in  this  region  is  gencrallv  very  tbin,  and  an  instru- 
ment, sueh  as  the  drill  of  Hudson,  will  perforate  the  bone  very  quickly  and 
will  not  loek.  The  2  openings  are  now  enhirged  in  ali  directions  with  vari- 
ouslv  shed  rongenrs.  Outvvard  the  bone  is  removcd  well  into  the  mastoid 
process  on  each  side  up  to  the  point  where  the  mastoid  ia  very  thiek.  As  the 
operator  approachos  the  median  line  it  is  advisable  to  introduce  a  grooved 
director  underncath  the  bone  from  one  opening  to  that  of  the  other  side  in 
order  to  act  as  a  gnard  for  the  dura, 

Down\vard  the  bone  is  removed  into  the  foramen  magnum,  the  bone  becom- 
ing  thieker  as  the  margin  of  the  foramen  is  reached.     At  least  1  to  2  in,  of  the 


Fia.  27. — IxciaioN  for  Bilateral  Suboccipital  Crani- 

OTOIfT. 


002     OPERATIONS   UPON   TlIE   lil^MK   AND   ITS   MEMBRAMS 


foraminal  margin  must  bo  removed :  tliis  cm\  iisiiallj  be  accomplished  without 
tliHienlty.  ('aro  imist  he  takeii  not  to  injnre  or  make  pressure  iipon  tlie  JuraanJ 
medulla  uiidonieath. 

Tf  the  operation  is  to  be  done  in  2  stages^  the  wound  is  thoroughiv  mM 
out  and  aH  f  ragments  of  bone  removed,    The  flaps  are  tlien  tiirned  up  and  carc^ 


Fio.  28.— BiLATERAL  SuBcicciPiTAt  Craniotomt,     Bultous  ot  bone  removed  after  refledon  vi  »Jp 

a  ud  muacles. 

fiillv  sutnred  into  plaee.  Tbis  siitiiro  muat  iiichide:  (11  siitiiro  of  the  nmacles 
in  the  median  line  in  severa)  lovers;  (2)  xmion  of  the  npper  edges  of  the  fasclft 
to  the  fascia  on  the  oeci pital  bone ;  (-j  )  sntiire  of  the  skin,  A  large  compresaiv^ 
drcsfling  is  then  applied. 

If  the  dura  ia  to  be  opened  at  the  first  operation,  this  is  aceomplished  in  the 
followiiig  mannrr  :  A  tninsverse  incision  is  earefnllv  niade  throngh  the  dura  on 
eaeh  Ki*le  of  tho  median  line  over  tbe  gi^eatest  prominenec  of  the  ecrebellar 
homispberes;  this  ia  enlarged  laterallj  and  toward  the  median  line  by  cutting 
on  a  grooved  direetor ;  finally,  a  irrooved  direetor  is  pnf^hed  nnder  tbe  dura  in  the 
^nrilian  litie  and  the  dnra  inelsed  af^ross  the  median  line,  the  occipital  sinil 
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being  caught  wlth  oiosquito  arterv  fareeps  aa  it  ia  ciit  if  there  is  aiiy  blee<ling. 
If  necessarv,  vertical  incisions  are  iiiaJe  ii[>wanl  aiid  (lowiiward  over  the  miildle 
of  cach  hemispliere,  eare  l:3eing  taken  not  to  iiijiire  the  transverse  sinus  above 

,    (Fig.  20). 

P  If  the  herniatioii  of  ono  nv  iHttli  eereheltar  hemispherea  is  so  extreinc  that 

there  18  danger  of  laceration  of  the  brain  tissue,  it  ig  advisai>le  to  remove  l)one 
above  until  a  sniall  part  of  the  dnra  over  one  oefipital  lohe  is  exposed,  and 
t*i^n  to  einptv  thii<l  froin  the  ventrieles  hv  aspinition  of  one  poj^terior  horn.     In 

popite  of  the  faet  that  part  of  tho  foraminal  margiii  has  hecn  rrinoved,  T  holieve 
^t;    IS  not  safe  to  rlo  a  limi- 

►  "Ur  piiiietnre  at  this  tirne 
"^tiless  the  dnra  has  been 
"^^idelj  opened. 
-  After  the   intradnral 

P*XiBnipnlations  have  been 
^Uded  the  dura  shonid  be 
^  1  o  B  e  d  (unless  decorn- 
Jiresfiion  or  drainage  is 
i:ieces8ary),  followed  hv 
c;losiire  of  the  soft  parta 
as  above  deserihed, 
I  irnilateral  Suboccipital 

Cramotomy. — I  n  t  li  e 
1  a  r  g  e  majority  of  in- 
etances  it  is  preferahle  to 
do  a  hilateral  operation. 
AVhen  a  cerebellar  ah- 
8ces8  i 8  to  be  opened, 
bowever,  the  bone  need 
oniv  be  taken   away   on 

one  81  de,  and  thi.s  niav  be  ai*(.*<niiplished  by  tnniin;;  ilo\vii  a  d  a  p  of  soft  tissiies 
in  one  Biiboeripital  region  and  renioving  as  nnich  bone  a?^  is  neeessarv  in  order 
to  aspirate  the  affcrted  henjisphere*  \Vh(*rever  the  cerebellnni  ur  a  lateral  ret^esa 
has  tu  he  ex]>lored  and  palpatcd  a  bi  lateral  reinr^val  of  bone  in  nnressarv 
in  order  to  ptvrniit  of  dialuention  ut'  tlie  heniispheres  tu  the  one  or  the  nther 
side. 

Othcr  Methods  of  Ferforraing  Suboccipital  Craniotomy.— Alihon^rh  wp  ndvise 
8tronjBrly  apairiHt  ostetiplastic  Hap  oiHTJitiims  in  lliis  rcKinii*  some  surgerniH  stili  f»»var 
the*  presrrvatioii  ot  the  hoTje.  A  iM^ie  ilnp  «*an  be  cat  vvit!t  Iludsori  or  Dalili^ron  for- 
ci«p8  aftfT  makinK  t\vo  tnphine  <^pt'1lin^^H,  otjc*  cneh  nt  th<^  opprr  cniler  aii^Ic  of  tlie 
bone  flap  that  i«  to  he  Trijuli\  Ciretit  čare  most  ]w  taken  \vh('ii  ttn'  hono  is  ont  aiToss 
the  mcfliaTi  Iint%  nncl  the  vertieiil  eirts  tnust  esteTul  into  the  fnratnen  magniinu  If  a 
larRC  niastoid  riTTissary  is  injnrecl^  it  niay  be  dtffieult  to  stop  the  bleeding  iintil  niuch 
blood  has  heeii  lost. 
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botie  hiifi  !>oi^ri  reinovcd.  and  the  liocution  of  the  dumi  incisioiui 
iadieiiled* 
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Bangers  and  Difficiiltiea  of  the  Operation.- — The  hemorrhagic  frora  the  soft 
pa  rta  can  ahvavs  be  easilv  controUed  with  arterv  ciamps,  biit  oozing  frora 
nuineroua  small  vessek  in  the  bono  is  aometimcs  very  troublesome,  tiuraerous 
Bmall  veina  from  the  diploe  blccding  constantlj.  Sometimes  the  bleeding  can 
be  eoiitrollcd  witli  Horslej  wax,  at  other  times  by  means  of  gauze  pads  wninc 
out  in  hot  šali  ne  soliitioii, 

If  a  lar^e  mastoid  vein  is  injurcd  \vhen  the  bone  is  being  rongeiired  away, 
th(*  iijM^niiiij:  iiuist  (Mther  Ih^  filled  with  wax  or  a  siiiall  wOi^den  plug,  of  whi(i 
a  nnnitMT  ehould  be  on  hand,  ii*  lianimcred  into  the  openiiig. 

Tnjiirv  of  a  transverse  sinus  should  not  occur,  but  if  it  has  been  injurcd 
ligatures  must  be  applied  to  it  in  the  maniier  deserilied  in  another  section. 
(See  Technieal  I>etails  of  Craniotomj. )  The  best  preventive  against  injnrv 
of  the  transverse  sinus  ia  to  have  the  sinus  well  espo&ed,  and  for  this  purposethe 
bone  must  always  be  removed  in  the  upwaTd*direction  until  the  sinus  is  wdl 
expoiJied  on  hoth  sides.  \Vhen  a  2-stage  opera tion  is  to  be  done  it  is  a  irood  plan 
to  plaee  one  or  two  sntures  of  blaek  silk  below  the  siuuses  as  a  guide  for  the 
aecond  operation. 

The  bleeding  from  a  large  marginal  sinus  is  sometiraes  so  aetive  aa<l  *-> 
difficult  to  control  that  it  ia  better  to  iutroduee  a  packing  and  eonclude  the 
operation  at  this  stage. 

The  bleeding  from  the  occipital  bone  is  sometimes  so  profuse  that  the  opera- 
tion has  to  be  termi nated  for  the  tirne  being  before  ali  of  the  bone  has  l)ceD 
removed.  Sometimes  the  entire  surfaee  of  the  bone  aeems  to  b€  oozing  bl<Jod, 
and  it  is  impossible  to  control  the  bleeding  bv  means  of  pressnre. 

Tho  soft  parts  must  alway8  be  well  frced  from  the  bone  down  i^  the 
f o  ramen  magiumi  k^forc  trephiniug  is  l>egun.  The  inex|ierieueed  operator  is 
verv  apt  to  make  his  transverse  incision  too  high  so  that  too  nuich  of  tbe 
occipital  !xme  is  laid  l>are,  and  to  fail  to  make  tlie  vertical  incision  longernJiigh, 
80  that  the  margin  of  the  foramen  and  the  posterit^r  arch  of  the  atlas  are  not  weil 
exposed.  If  the  exposure  of  the  Iower  part  of  the  occipital  bone  is  not  good, 
much  troublo  will  be  expcrienced  in  removing  the  bone  into  the  foramen 
magnimn, 

Sometimes  it  is  unnecessarj  to  remove  the  bone  as  widely  on  the  side  op- 
pfjsite  to  that  of  the  lesion,  but  if  the  operator  expects  to  have  to  dislocato  the 
cerehellum,  as  in  the  expošure  of  a  tumor  in  the  cerebellopontine  angle,  a  large 
bonv  defect  must  be  made  on  both  sides. 

In  several  cases  in  which  the  bulging  of  the  cerebellar  heraispheres  vas 
very  great  I  have  performed  a  punctnre  of  the  corpns  eallosnm  so  as  to  reliefe 
the  tension.  I  bel  i  e  ve  that  this  is  as  simple  a  procedure  as  exposure  of  an  occipi- 
tal lobe  and  aspiration  of  the  ventricle. 
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VABJOUS   METHOBS    FOE    OEBEBBAL    AKD    0BBBBEIiI«AB    DECOMFBESaiOlT 


The  brain  in  its  dural  covering  is  inclosed  in  a  cavity  with  imjielding  wall, 
the  cranial  cavitj.  W]ien  an  inerease  of  intracranial  presaiire  occiirs,  no 
matter  whether  it  ia  dne  to  a  new  gFOwth,  an  increase  of  flnid  in  tlie  ventricies, 
an  edema  of  the  brain  tiasue,  or  intracranial  hemorrhagej  the  soft  brain  tissne 
must  be  compressed.  In  infants  and  voung  children,  in  whora  the  bonea  of  the 
skull  are  soft  and  not  united,  the  cranial  bones  will  often  vield  to  the  pressuro 
and  the  skull  become  enlarged.  This  is  nature'9  decomprcssive  effort*  Except- 
ing  in  rare  instances,  snch  a  separation  of  the  cranial  bones  cannot  occur  in 
adults;  the  brain  tissue  becomes  compreasedj  its  funetion  is  interfercd  with, 
and  the  well-known  general  and  local  8ymptoms  of  increased  intracranial  ten- 
sion  appear. 

I  believe  that  in  onr  operations  for  cerebral  and  cerehellar  decompresaion 
we  ha  ve  given  too  niiieh  thonght  to  the  method  of  the  opcration  and  too  little 
attention  to  the  principles  npon  which  such  decompression  should  be  baaed.  As 
I  ha  ve  8ho%vn  elsewhere,  we  must  aak  ourselves,  in  each  patient  in  whom  a 
relief  of  cranial  pressnre  is  desirable^  two  qnestions,  first,  is  a  deconipression 
necessarv ;  and,  seeond,  how  shall  we  do  the  dccompression  so  that  the  direetion 
in  which  the  dislocated  brain  tisaiie  vvill  travel  shall  not  be  one  that  will  inter- 
fere  with  important  nerve  tracts?  Is  it  not  natnral  that  if  we  do  a  decompres* 
Bive  craijiatomy  ovcr  the  affected  area,  let  ns  say  the  left  face  and  arm  area, 
that  a  speech  distnrbance  is  sure  to  follow?  Is  it  right  to  do  a  right  snb- 
temporal  denjmpression  for  a  mldhrain  tumor  or  a  tinnor  in  one  of  the  ecntral 
ganglia  011  the  left  si  de?  Siieh  a  procedure  \vill  often  be  followed  by  new 
sympton)š  in  spite  of  the  fact  that  we  have  relieved  the  headachc,  the  vomiting^ 
and  the  swelling  of  the  optic  discs. 

More  or  less  intemal  hjdrocephalus  occurs  in  the  large  majoritj  of  brain 
tnmors,  and  the  examination  of  the  brains  of  those  iipou  whora  a  decomprcssive 
opcration  has  been  perfornied  beforc  death  shows  that  the  distcnded  ventricle 
cansc^d  much  of  the  hernial  protrnsion,  was  distortcd,  and  dragged  toward  the 
opcnin^  in  the  sknll  Is  it  not  strange,  therefore,  that  in  the  attenipt  to  relieve 
intracranial  tension  so  mnch  attention  haa  been  paid  to  tho  craniotomj  and  so 
little  to  the  efforts  to  pcrnnincntl  v  relicvc  the  intcrnal  hydrLX*ephalus  ?  In  many 
cases  of  hraiii  tmnor  a  piincture  of  the  corpns  eallosnni  should  relieve  the  general 
brain  syniptomB  which  are  dne  to  a  great  extent  to  the  accompanving  internal 
hvdrocf^phalus,  and  leave  the  patient  frce  from  a  dcfomiing  hernia,  which  is  less 
or  more  marked,  depcndiuic  npon  the  dcgree  of  intracranial  pressnre. 

Thus  a  snbteniporal  dccompreBsion  will  sel  dom  do  good  whcn  the  tumor  13 
in  the  posterior  cranial  fossa  or  in  the  niidhrain,  A  pniiftnre  of  the  corpns 
calloHum  nu^y  relieve  the  general  8ymptoni3  of  a  snbtcntorial  growth,  for  they 
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aro  ofton  duc  to  a  distention  of  the  ventricies,  and  a  bilateral  subtemporal 
decompressioii  ia  more  rational  for  a  midbrain  tumor  than  a  unilateral  opera- 
tion,  although  tho  pcrmanent  drainage  of  the  ventricies  through  the  corpus 
oallosinu  is  often  botter.  In  short,  I  believe  that  in  every  instance  of  raiaed 
intracranial  prossure  in  which  a  dilatation  of  the  ventricies  is  probable  a 
callosal  puncture  should  be  done  first,  followed  at  once  or  later  by  a  decompres- 
81  vo  craniotoniv,  and  since  I  ha  ve  held  this  view,  and  have  carried  it  into  effect, 
I  havo  had  niuch  better  resiilts  from  niy  decompressive  operations. 

The  surgeon  will  often  be  called  upon  to  perform  an  operation  for  tiie 
teraporary  relief  of  this  increase  of  intracranial  pressure  either  as  an  adjnnct 
to  other  methods  of  procedure  or  for  the  direct  relief  of  headache,  vomiting, 
and  optic  ncuritis.  In  the  majoritv  of  cases  the  decompression  is  only  a  pal- 
liative  measure,  although  sometimes  it  is  curative. 

IKDICATIONB  AND  CONTRA-INDICATIONS 

The  main  indications  for  and  contra-indications  to  one  of  the  decompressive 
procedures  are  the  following: 

1.  In  expanding  lesions  of  the  brain,  where  localization  is  impouible^ 
the  sufferings  of  the  patient  are  very  great,  and  the  danger  of  blindness  from 
the  optic  neuritis  imminent.  In  these  patients  the  decompressive  operation  maj 
not  only  alleviate  the  šymptoms,  f reeing  the  patient  from  the  agonizing  head- 
ache and  vomiting,  and  causing  the  optic  neuritis  to  retrograde  or  subside  en- 
tirely;  it  mav  also  tide  the  patient  over  until  localizing  signs  and  symptom3 
have  appeared.  Xo  rules  can  be  laid  dovvTi  as  to  the  tirne  when  operative  in- 
terference  is  indicated,  eaeh  čase  having  to  be  considered  for  itself,  but  in- 
creasing  optic  neuritis  with  diniinishing  visual  acuitv  and  beginning  contraction 
of  the  visual  fields  demand'^  a  deeoinpressive  operation. 

2.  When  the  lesion  has  been  localized,  bnt  from  its  natnre  or  location  can- 
not  be  removed,  and  is  causing  marked  increase  or  intracranial  pressure.  In 
this  categorv  are  to  be  placed  patients  with  infiltrating  tumors  found  at  opera- 
tion, manv  deeph'  placed  subcortical  gro\vths,  some  tumors  of  the  basal  ganglia, 
aiul  those  \vhich  cause  direct  pressure  upon  the  optic  tracts  and  optic  chiasm 
(sellar  dei^onipressionV 

3.  When  there  are  extensive  paralyses  from  invasion  of  important  tracts, 
or  wheii  the  patient  is  alreadv  blind  but  has  few  or  no  other  s^^nptoIns,  no 
(iccomi^rvssirc  measure  should  l>e  attempted,  unless  the  patient^s  few  remaining 
davs  inav  l>e  made  more  eoiufortal>le  bv  the  interference.     Manv  vain  attempts 
havo  bivn  made  to  rt\<ton^  some  dcirn^  of  vision  in  those  alreadv  blind  bv  means 
of  one  of  the  diH'oinpn^ssive  metlunls,  but  these  have  uniformlv  failed  of  suc- 
(vss.     When  vision  has  oiu*e  lx^n  lost  it  can  never  be  restored;  an  advanced 
optic  neuritis  mav  i:[\>  on  to  complete  optic  atrophv  and  blindness  in  spite  of  a 
diH»ompres>ive  operation.     The  blindness  \vhicli  follows  pressure  upon  the  optic 
chiasm,  the  eiui  stago  of  a  bitem|x>ral  hemianopsia,  mav,  however,  partiallj 
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disappear  after  an  operation  upon  the  hypophy8is  or  a  sollar  dccompression 
(q.  v.). 

4.  When  the  STmptoms  are  dne  to  a  congenital  or  obstmctive  hydro- 
Mphalns,  only  those  decompressive  measures  are  justified  which  directly  re- 
move  or  drain  off  the  fluid  from  the  ventrieles  (hinibar  puncture,  aspiration 
of  the  ventrieles,  puncture  of  the  corpus  callosum,  other  methods  of  auto  drain- 
age  of  the  ventrieles).  A  large  cranial  defect  with  the  resultant  cerebral  pro- 
trusion  will  not  lessen  the  cerebral  tension,  but  will  onlv  allow  the  ventricle  to 
become  more  distended. 

5.  Aonte  Intraoranial  Conditions  Assooiated  with  Edema  of  the  Brain  Tissne. 
— A  decompressive  operation  is  often  necessary  in  certain  acutc  intracranial 
oonditions  associated  with  edema  of  the  brain  tissue.  In  bursting  fractures  of 
the  base  or  vault  of  the  cranium  a  cerebral  decompression  will  often  relicve  tho 
8welling  of  the  brain  tissue.  Decompression  is  useless  in  the  edema  of  the 
brain  and  optic  neuritis  which  occur  in  nephritis. 

6.  Epilepsj. — Kocher  recommended  a  decompressive  craniotomy  over  the 
motor  area  in  many  cases  of  epilepsy,  but  the  operation  has  been  of  value  in  few, 
if  any,  patients. 

The  methods  employed  for  cerebral  decompression  are:  (1)  himbar  punc- 
ture; (2)  ventricular  puncture;  (8)  puncture  of  tho  corpus  callosum;  (4) 
decompressive  craniotomy ;  (5)  sellar  decompression. 

1.    LITMBAB  PUNCTUBE  AS  A  DECOMPRESSIVE  METHOD 

Repeated  lumbar  punctures  have  sometimes  had  a  beneficial  effect  upon  the 
sjmptoms  of  chronic  hydrocephalus,  congenital  or  acquired.  For  this  purpose 
the  lumbar  puncture  should  be  done  every  four  to  six  days,  30  to  50  c.  c.  of  fluid 
being  removed  each  time.  Personally  I  have  never  succeeded  in  permanently 
improving  a  patient  with  chronic  hydrocephalus  by  repeated  lumbar  punc- 
tures. 

While  lumbar  puncture  may  do  some  good  in  obstructive  hydrocephalus  due 
to  posterior  basic  meningitis,  its  chief  value  is  in  that  form  of  distention  that 
occurs  with  intracranial  tumors.  When,  in  the  course  of  an  operation  for 
tumor  or  abscess  of  the  cerebral  hemispheres,  the  intracranial  pressure  is  found 
to  be  very  high,  it  is  often  advisable  to  do  a  lumbar  puncture  before  the  dura 
is  opened  and  thus  prevent  too  great  a  protrusion  of  brain  tissue.  More  often 
the  ventrieles  are  aspirated  for  this  purpose.  Similarlv,  lumbar  puncture  is 
often  useful  at  the  end  of  an  operation  when  the  intracranial  pressure  must  be 
lowered  before  the  dura  can  be  closed  by  suture. 

Spinal  puncture  should  never  be  done  when  the  tumor  lies  nnder  the  ten- 

torimn,  unless  a  wide  opening  has  already  been  made  in  the  occipital  bones,  on 

account  of  the  danger  of  hemiation  of  the  cerebelhim  iuto  the  foramen  magnum 

and  sudden  medullary  death. 
46A 
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2.     PUNCTUBE    Or    THE    VENTElCfLE    AS    A    BBCOMPEESSIVE    METHOD       I 

Piincture  of  the  ventriele  is  usefol  onlj  in  tbo  eases  in  wliich  the  ventricle«! 
are  di&tended  witli  fliiid,  and  is  a  vahiable  aid  diiring  operatioiis  upon  the  braiai 
in  tlie  preseoce  of  increased  intracraiual  pressiire.  It  is  often  ii.sed  to  dimuiiil 
tlie  tension  bcfore  the  dura  is  opened^  or  to  a]low  of  the  closiire  of  the  duriM 
the  conclusion  of  the  operatioii.  I 

In  infants  with  open  fontaue!«  the  lateral  ventrieloft  eun  be  reacbed  throiigkl 
tlie  lateral  augle  of  the  anterior  foiitanel  (see  EKphiratorv  Funeture  of  tiiej 
Brain).  I 

During  the  course  of  an  intraeranial  operation,  when  the  dura  is  very  tenaejl 
the  ventricle  niav  be  punctured  before  the  dura  is  opened  (sec  the  variouil 
intraeranial  operations  in  a  suceeeding  seetion)*     The  ventriele  ean  nsualljbftl 
reached  froni  some  part  of  the  dura  that  haa  lieen  expospd  bv  tlie  opening  niade 
in  the  skuti,  Init  the  operator  niust  ha  ve  a  i^ood  knowled2:o  of  the  liX'at5on  of  the 
lateral  ventrieles,    Through  a  subtemporal  openint^  the  ventricle  cao  usuaHvbe 
reached  by  passing  the  needle  directly  inward  and  slightly  baekward  from  the 
jiosterior  paii:  of  the  opening  to  a  depth  of  r>  to  O  cm.     \Vlien  an  oeei pital  open- 
ing has  been  ma^lo  the  needle  uiust  be  pasacd  forward  and  do\vnwar<l.    In 
frontal  operations  the  needle  is  passed  do\\^ward  and  backward  aboiit  2  cm 
froni  tbe  median  line.     The  diatance  froni  the  surfaeo  of  the  dura  or  braiu  to 
the  ventriele  will  varv  with  the  amonnt  of  diatention  of  tbe  vcutricles.    At  the 
close  of  a  brain  opera tioii  it  is  often  impossible  to  siitnre  tbe  dura  until  the 
ventricle  haa  been  emptied  and  the  protruding  brain  tissne  tbus  mada  to  reee«k 

3.     PUNOTUEE    or    THE    OOEPUS    GALLOSUM 

This  operation  was  devised  bv  Anton  and  von  Brahtnann  in  190S  u  a 
decompressive  metbod  in  eases  of  inereased  intraeranial  pressure  due  to  dis- 
teation  of  the  ventrieles.  The  objeet  of  the  operation  is  to  make  a  penuanciit 
opening  in  the  anterior  part  of  tbe  corpus  caltosum,  by  means  of  which  ^»1«- 
niunieation  is  establisbed  bet\veen  the  lateral  ventricle  and  tbe  subarachnoi«! 
spaee  over  the  convexity  of  the  bemiaplierea  (Fig.  30). 

Pnneture  of  the  corpus  callosiim  mav  be  tried  in  the  following  conditions: 
(1)  in  tlie  treatnient  of  eongenital  or  aequired  ehronic  hvdrocephalus,  to  creale 
a  new  path  for  the  course  of  the  ventricular  flnid  to  tbe  snbarachnoid  spaee;  i'-) 
in  tbe  treatraent  of  obstructive  and  seeondarj  distention  of  the  ventrieles  dm^ti* 
tumor  in  tbe  posterior  fossa  or  in  tbe  midl>rain.  It  is  often  the  onlv  palliative 
inethod  at  our  eommand  for  tbe  treatnient  of  midbrain  tumors;  (3)  to  les*t'n 
the  general  intraeranial  pressure  before  or  dur  ing  the  course  of  operations  for 
brain  turaor. 

In  infants  the  operation  mav  be  done  through  tbe  lateral  part  of  the  anterior 
fontanel.  In  older  ebiidren  and  adults  T  generally  perfoma  the  operation  lu 
tbe  following  manner:     Under  loeal  or,  preferably^  under  general  anestheiil 


I 


Fig. 


30» — Anatomt  or  Operation  or  PoKcruaB  or  Corpus 
Callosctm. 


AH  incision  about  4  cm,  in  length  is  made  in  the  scalp.    The  incisioii  bogins  at  a 

point  aboiit  1  to  2  cin,  bchind  the  coronarj  sutnre  and  1  to  2  cm*  from  the 

median  line,  and  is  carried  transverselj  outward.     The  saft  parts  of  tho  sealp, 

inchiding  the  periosteiim,  are  retracted,  and  \vith  an  ordinarv  crDwn  trephine 

a  biitton   of  bone  2   cm.   in 

diameter     is     rernoved*       A 

small  incision  is  thcn  made 

in  the  <hira,  eare  bein^  taken 

not  to  i!ijnre  one  of  the  nu- 

merous  pial  veins  vvhich  ex- 

ist  in  this  location. 

L       The  field  of  operation  is 

BiOW  readv  for  the  introdnc- 
tkfii  of  the  cannula.  The 
cannnla  that  I  nse  is  of  a 
pattern  devised  hv  me.  It  is 
made  of  Germnn  si  Iver  so  as 
to  be  Hexible,  and  bas  a  flex* 
ible  stilet.  The  ond  is  bhint  and  Hlightlv  Imlboiii^,  and  there  are  scveral  side 
openings  in  addition  to  the  opcning  at  the  end  (Fig.  'JI  J.  The  needle  inust  be 
bent  in  a  cnn^e  to  accomniodate  itself  to  the  path  it  is  to  follow.  The 
cannnla  is  passcd  iinder  the  dnra  tbrough  the  slit  that  bas  been  made  and 
is  pnshed  over  the  Kurfaee  of  the  cortex  toward  the  n)edian  line.  When  the 
falx  bas  been  reactied  the  cannnla  is  rotatcd  and  pnshed  forward  so  that  it 
passes  along  tho  stde  of  the  falx  cerebri  iintil  the  slij^bt  resistance  of  the  corpus 
callosnm  is  felt.  The  stilet  is  now  removed  and  the  cannnla  pnshed  tliroiigh 
the  corpns  callosnm  into  the  ventricie.     Flnid  at  onee  OBcapes  frnni  tlie  needle 

pin  a  stream*  By  a  rotating  movement  the  tip  of  the  cannnla  ia  now  made  to 
8weep  forward  and  backward,  thns  tearing  a  bole  abont  1  cm.  in  length  in  the 
ctirpns  callosnm  and  alIowing  cerehrospinal  fluid  to  escape  by  the  side  of  tire 

needle.  The  cannnla  is  now 
withdrawn,  the  slit  in  the 
dnra  closed  bj  a  fine  silk  su- 
tnre, the  scalp  wonnd  care- 
fully  sntnred  and  a  tight 
dressing  appHciL  If  the  cannnla  is  passcd  in  the  proper  dirct^tion  there  shonld 
never  be  any  tronlde  in  reaching  the  lateral  ventricie  ulKnit  *»  cm.  from  the 
Burfaee  of  the  brain*  Tlie  niistake  wbieh  haa  sometiraes  been  made  is  to  point 
the  tip  of  tlie  eaninda  ton  far  forward,  so  that  the  cannnla  passes  in  front  of 
the  genn  of  the  corpns  callosnm.     If  ali  of  the  procednres  are  carefnllj  carried 

feiit,  a  spot  on  the  eortex  selected  which  is  free  from  large  pial  vessels,  the  tip 
of  the  ciinmila  slightlv  TnanipnhUcd  whcn  the  cnrpns  is  rcacbed  so  as  to  push 
aside  tlie  veins  which  rnn  mi  tlie  np[jcr  snrface  td"  the  callosal  bfMlv,  no  lilecd- 
ing  sbould  occnr,  and  the  little  operation  accompliahed  vvitbout  inishap.     Anton 


Fio. 


3L — Adtkob'b   Needle   for 
Callusum. 
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atitl  von  Hraliraanii  have  8hown  that  the  opening  in  the  corpiia  eallosum  vili 
reiiiaiti  piitoiit  on  iiwnunt  of  the  fact  that  the  pressiire  in  the  ventricles  k 
hi^her  thaii  that  iti  the  ir^noral  aulmrachnoid  space.  These  authors  have  rt 
ported  53  operatioiis  wnthoiit  fatalitv,  and  I  have  performed  more  than  30 
punctures  of  the  corpus  callosimi  and  have  never  had  a  patieiit  die  from  \h 
opera  t  ion, 

Other  operators  report  similar  experiences,  Anton  and  Brahmann  have 
triod  tho  mcthod  in  the  treatment  of  simple  hvdrocephalna,  in  distention  of  tbe 
ventricles  dne  to  tnnior  of  the  hypophy«is,  in  obstruetive  hvdroeephahis  fnm 
tuniors  of  the  hrain,  espeeiallj  those  in  the  pc»sterior  fossa,  and  as  a  deconipre^ 
sive  aid  in  operations  upon  the  brain.  They  have  seen  great  benefit  from  the 
proceJnre — snhsiJetiee  of  the  optie  neuritis,  iniprovement  in  spasticities  aini 
paraljses,  relief  of  headache,  nansea,  and  vomiting.  I  have  twice  seen  great 
improvement  following  the  operation  in  inoperable  niidbrain  tumora,  and  ha^T 
fonnd  it  a  vahiable  aid  during  operations  for  brain  tumor  \vith  marked  intra 
crania!  tension.  A  nnmher  of  pationts  with  chrouic  hvdroeephalus  have  bccn 
mncb  iniproved  by  the  operation*  and  this  iniprovement  has  lasted  for  niaiiv 
montha  or  years.  In  tumors  of  the  midbrain,  which  iisuallv  eaiise  dilatutiou 
of  the  third  ventriele,  pnneture  of  the  corpus  callosnm  is  the  operation  of  choicc. 

4.     DECOMFEBSSIVE    DEANIOTOBrST 


i 


In  this  operation,  a  large  defect  in  the  sknll  and  the  dura  is  niade,  alIowing 
a  herniation  of  the  hrain  throngh  the  opening,  and  causing  by  this  means  a 
relief  of  inereased  iutraeranial  presaure.  Decompressive  operations  areof  ptat 
value  in  the  palliative  treatment  of  a  large  number  of  intracranial  aflFections 
associated  with  an  increase  of  intracranial  presstire.  The  temi  decompressive 
trephining  was  first  used  hy  Jaboulay,  whi]e  Broca  and  Mauhrac  were  thefirtt 
to  apeak  of  *Y^erebruI  deconipression/'  This  mode  of  treatment  dates  from  the 
ohsorvationsof  Byrom  Brannvell  (  1880),  Annandale  (1880),  and  Sahli  ( 18911, 
and  the  method  has  been  developed  by  the  researches  of  Horsley,  Keen,  Brnua, 
Saenger,  Jabouhiv,  Cushing,  Frazier  and  Spiller,  and  manv  \vho  foIlowed  tliem. 

DeeomprcHsivc  craniotomy   is  eminently   a   palliative   operation,   and  iho 
surgeon  shonld  never  forget  that  the  method  is  not  justified  if  the  patient  wiH  ■ 
not  reallv  derive  benefit  from  iL    Thus  it  would  be  manifestly  wrong  to  do  a  de- 
compressive operation  npon  a  patient  with  an  irremediable  lesion,  \vho  has  bul 
a  very  short  tirne  of  life  Icft  hi  m,  whose  suffering  is  not  great,  and  who  ia 
alreadj  blind.    The  growth  of  manv  brain  tumors  is  a  very  slow  oue^  and  tho 
patients  remain  alive  for  Tiianv  veara;  it  is  to  relieve  the  patients  in  whom  a 
ra<lical  removal  of  the  disease  is  inipossible  that  tiie  operation  must  he  done, 
Paradoxieal  as  it  raay  seeni,  experienee  has  ahown  that  cerebral  decompressivo< 
operations  have  conferreil  the  greatest  bencfits  npon  those  patients  with  intra- 
eraniitl  gnnvthš  %vlio  presented  no  luealizing  s^mptonis.     Snch  individuals  wil] 
often  be  eutirelj  relicvcd  of  their  symptoms  for  1  to  5  jears,  and  the  perioda  of 
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apparent  complete  relief  are  often  so  prolongcd  that  tbe  phvsician  will  remain 
in  doubt  as  to  the  correctness  of  tbe  original  tumor  diagnoais.  Wliile  the  disap- 
pearanoe  of  tlic  headaehcs,  the  vomiting,  the  seiisorv  and  motor  distiirbances, 
and  the  siibsidence  of  tlie  optic  nciiritis  are  ver  v  frcqiient,  there  are  not  a  few 
instances  in  which  this  improvement  docs  not  occiir  or  in  wluch  the  bencfits 
from  the  operation  are  of  very  short  duration.  The  sjmptoms  raay  even  be- 
coTiie  a^gravated  aftcr  the  deeomprcssion.  Thiis  I  ha  ve  aeen  a  patient  \vith 
general  biit  no  local  s\iiiptoms  develop  extensive  paralvsis  after  the  operation, 
the  aiitopsv  9howing  that  a  niidbrain  tnmor  had  been  operated  npon,  The 
svinptoiris  dne  to  a  niidbrain  growth  are  apt  to  be^oine  niiieh  aju^t^ravated  even 
after  a  bilateral  decoinpres^ion,  aini  operative  interference  shoukl  he  lirnitcd  to 

Ea  piincture  of  the  corpus  calloaum.  In  proposing  a  deeompressive  operation 
the  snrgeon  should  ahvajs  infomi  the  farailj  of  the  patient  of  the  deforming 
hernia  that  may  result. 

Varions  methods  of  operation  ha  ve  been  devised,  but  T  firmly  believe  in  the 
adviaabilitv  of  methods  in  whieh  the  hernia  of  the  hrain  is  anpported  by  muscle, 
i.  e*  those  operations  whieli  are  done  tbrough  nmscnlar  strnetnreaj  sneh  aa  the 
siibtemporal  and  snboeeipital  operations  reeomniended  by  Harvev  Cnshing. 
Furthermore,  the  deeompression  ahoiildj  whenever  possible,  be  performed  ovcr  a 
silent  area  of  the  hrain,  so  that  no  svraptoms  are  prodnced  bv  the  interference 
with  tbe  functionn  of  the  protruding  part  of  the  braln.  Some  ncurologista  and 
surgeons  (Hors]ey,  Kranse,  Brims,  and  others)  hold  the  vicw  that  in  localizable 
but  irremovablo  tmnors  it  is  advisable  to  deconipresrt  direetly  over  them.  Snch 
a  procedure  cannot  be  reconunended,  The  degree  of  prutrnsion  of  the  cortex  is 
dcpendent  iipon  the  size  of  the  espanding  growth,  the  amount  of  ventricular 
distention,  and  the  degree  of  intraeranial  pressure.  On  acconnt  of  rnptnre  of 
the  cortex,  of  edema,  and  interference  with  the  eirenlation  in  a  ecrebral  hernia, 
the  functiona  of  the  cortex  are  interfered  with  and  hence  a  loss  of  fnnotion 
reeults.  Thns  a  detHnnpression  over  the  motor  area  (whioh  has  often  been 
recommended)  mav  be  followe<l  by  motor  paral vsls,  a  de(*ompret^sion  over  the 
speech  area,  by  aphasia.  Xot  a  few  nnfortnnates  have  been  left  aphasic  after 
an  intentional  or  nnintended  cerebral  hernia  over  the  motor  speech  area, 

AVhenever  possible,  therefore,  the  snrgeon  slionld  close  the  dnra  and  return 
the  bone  flap  into  place  over  the  area  he  has  explored  or  in  w]iich  he  has  found 
an  irremovable  neoplasm  (iinless  it  happen  tn  be  a  silent  area),  and  accomplish 
the  relief  of  pressnre  by  a  deeompression  ovcr  a  silent  area.  I  shall  speak  of 
this  subject  in  greater  detail  in  the  chapter  devoted  to  the  snrgieal  treatment  of 
brain  tnmora, 

j  Relief  of  pressure  in  the  cerebral  hemispberes  ean  best  be  accomplislied  by 
a  right  or  bilateral  snbtemporal  operatinn  (left-sided  in  left-hnnded  iiidivid- 
nals),  relief  of  pressure  iipon  the  optic  chiasm,  by  removal  of  the  tloor  of  the 
eella  turcica;  relief  of  subtentorial  pressure,  by  a  suboccipital  deeompression. 

L         The  full  relief  of  pressure  of  an  operation  devised  to  allow  of  the  increase 

'  of  size  of  the  intraeranial  contents  ean  onl\^  be  obtained  by  the  removal  of  part 
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of  the  l>ony  skiill  aiul  by  incision  or  exeisioii  of  an  area  of  the  dura.  No  advan- 
tn^n  is  gained  by  allowiBg  tho  bone  to  remam  in  tlie  bone  ilap.  \Vitli  marked 
pn^rusion  of  tlie  brain  the  edges  of  the  bone  aro  very  apt  to  cause  a  perforation 
of  the  soft  tissues  of  the  scalp. 

Although  the  dura  will  vield  soniewhat  after  the  bony  snpport  over  it  bis 


I^  3SL — dCBTKMPOBJlL  DECOMPR£aaiON. 


,  ittd  Ani  m  O^tain  amount  of  decompressian  will  be  obtained,  it  is 
tt)w«^  myt^Bsary  Uk  iif&^  tlie  dura  widely  so  as  to  allow  the  brain  to  protrude 

TiMif  tml  ITrrniipmTfifiii — Rtght  (or  left)  dubtemporal  decoinpres^ion  i^ 
Kn4  |««4rliNnil9d  acc\^i>iiiiy  to  the  method  of  Cnshin^s:.     A  ciirved  incision  about 
10  cwi.  lM|tii  mmAt  iu  the  sciilp  abont  5  era.  above  the  car,  and  the  sealp  sepft- 
lhiK\l  wilh  tW  h4indW  of  tho  scalpel  down  to  the  attachnient  of  the  ear.    The 
||i|ii)HMiit  flhieia  is  thcn  di videni  parallcl  to  the  miiscle  fibers  and  retracted,  and 
|W  iiiiWK^k»  SWa  th*^u  separated,  exposing  the  bone  niulemeath,     The  peri- 
i>^imii\  U  tbt^u  jniahfHl  hack  iintil  an  area  about  5  by  7  eni*  is  freed.     In  the 
^HHili^r  uf  t\m  nriMi  a  button  of  bone  is  removcd  with  the  trephiue,  and  the  bone 
IbiH^  i\u^MmHl  iiWH\*  ou  nll  sides  noti!  an  npcning  ronghlv  5  by  7  cm.  bas  been 
Mmdiv     In  {\\v  irrt*«tvr  jmrt  of  the  snbteniporal  re^rion  the  bone  is  verv  thin:  a« 
iHi*  HMi«toUI  in  Hpfm^obiHl  the  thickiiess  of  the  bone  increases.     After  aH  oo;!ing  J 
\\t  Idood  hni*  Wu  tvutrtd!etl,  radiatinp:  incisiona  are  made  in  the  dnra,  branches  " 
\\t  UiM  HUMunKt"^!  vtNUStds*  heiug  tied  if  neeesšary.     Tf  the  iiitraoranial  tensinn  ia 
VI4\V  h\^h  tlu*  wt\v>x  mav  protrnde  with  such  force  that  it  rnptures.     If  the 
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hemiation  of  the  cortex  occurs  too  rapidij  it  is  advisable  to  aspirate  the  lateral 
ventricle  before  making  the  wide  opening  of  the  dura.  Cushing  advises  that 
the  dura  be  eseised  entirely,  but  I  have  found  this  unnecessary  (Fig.  32). 

The  muscle  edges  are  then  brought  together  by  interrupted  sutures,  the 
fascial  edges  united  to  each  other,  and  the  skin  wound  closed.  It  is  seidom 
diflSicult  or  impossible  to  unite  the  edges  of  the  temporal  muscle,  even  if  the 
protrusion  be  a  very  marked  one.  It  is  frequently  difficult,  however,  to  bring 
together  the  edges  of  the  fascia,  and  it  is  often  necessary  to  make  relaxing 
incisions  about  3  to  4  cm.  f rom  the  fascial  margins  before  the  edges  of  the  fascial 
incision  can  be  brought  together.    A  firm  supporting  dressing  is  then  applied. 

The  operation  of  subtemporal  decompression  is  never  difficult,  and  the 
dangers  from  it  very  small.  The  first  evidences  of  improvement,  i.  e.  disap- 
pearance  of  the  headache,  cessation  of  vomiting  and  decrease  of  the  papilledema, 
may  be  observed  within  24  hours  of  the  operation.  The  improvement  may  last 
for  many  months  or  years  even  without  the  occurrence  of  a  large  hemia.  In 
rapidly  growing  tumors,  however,  a  very  large  hemia  may  occur  in  spite  of  the 
submuscular  operation. 

Very  great  improvement  may  be  expected  in  about  60  per  cent.  of  the 
patients ;  slight  improvement  in  about  20  per  cent. ;  no  change  in  about  20  per 
cent.  It  is  rare  for  a  patient  in  coma,  the  terminal  stage  of  a  brain  tumor,  to 
regain  consciousncss  after  the  operation.  Although  Cushing  speaks  of  the  pos- 
8ibility  of  the  appearance  of  localizing  symptoms  developing  after  the  decom- 
pression whcre  nonc  existed  before,  it  has  been  my  experience  that  this  is  very 
rare.  I  have  been  able  to  save  more  than  one-half  of  the  patients  upon  whom  I 
have  done  a  large  subtemporal  decompression  for  bursting  f racture  of  the  vault 
and  base  who  were  operated  upon  when  they  were  already  in  deep  stupor. 

Snboccipital  decompressive  craniotomy  is  indicated  in  ali  subtentorial  le- 
sions  which  cannot  be  radically  removed,  excepting  primary  growths  of  the  pons 
or  medulla.  '  Snboccipital  decompression  has  often  been  tried  for  midbrain 
lesions  or  in  affections  of  the  midbrain  in  which  a  cerebellar  disease  was 
suspected.  It  should  never  be  done  for  tumors  of  this  region ;  the  symptoms  are 
rarely  improved,  usually  become  aggravated. 

The  technic  of  snboccipital  decompression  consists  of  the  bilateral  removal 
of  the  bone  in  the  snboccipital  region,  including  part  of  the  margin  of  the 
foramen  magnum,  and  will  be  described  in  detail  in  the  section  devoted  to 
the  operative  treatment  of  subtentorial  disease.  The  opening  in  the  skull 
should  alway8  be  a  bilateral  one,  and  the  dura  should  be  widely  opened  by  a 
transverse  incision  across  the  median  line  with  secondary  dural  incisions  radiat- 
ing  upward  and  downward  from  the  primary  one.  The  occipital  sinus  must 
ii8ually  be  ligated,  and  čare  must  be  taken  to  avoid  injury  to  the  transverse 
sinuses  in  the  upper  part  of  the  wound  area.  To  avoid  repetition  the  reader  is 
peferred  to  the  section  on  subtentorial  operations  for  new  growths  for  further 
teehnical  details. 

Suboccipital  decompression  will  do  litde  good  in  supratentorial  expanding 
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lesions;  it  will  relieve  the  headache,  vomiting,  and  choked  disc  of  cerebellar 
neoplasms.  The  trne  cerebellar  sjmptoms,  ataxia,  njstagmus,  etc.,  sometimes 
disappear  entirely,  but  more  often  persist  in  a  more  or  less  diminished  degree. 

The  operation  is  more  time-consuming  and  complicated  than  subtemporal 
decompression,  and  therefore  more  dangerous,  and  some  patients  stand  ftc 
interference  poorlv.  ^Vhile  the  subtemporal  operation  should  have  no  mo^ 
talitj,  the  suboccipital  will  always  have  to  8how  some  fatalities  due  to  the 
interference  itself. 

Transsphenoid  removal  of  the  floor  of  the  sella  tnrcica  f or  the  relief  of  the 
sjmptoms  of  tumor  of  the  hypophysi8  is  in  many  cases  only  a  "sellar  decom- 
pression/' and  is  therefore  referred  to  in  this  plače.  I  shall  speak  of  this  and 
other  methods  for  the  relief  of  pressure  upon  the  optic  chiasm  in  the  section 
devoted  to  the  operations  upon  the  hypophysis. 

Other  Procedures. — Recently  Hudson,  of  Atlanta,  Gleorgia,  and  McGuire,  of 
Buffalo,  Xew  York,  have  described  new  procedures  for  cerebral  decompression 
in  which  the  osteoplastic  flaps  are  made  and  the  bone  flaps  not  removed,  but 
held  in  a  new  location  by  wire  Butures.  I  have  had  no  experience  with  any  of 
these  methods. 


THE   NON-OPERATIVE   TREATMElTr   OF   TUM0B8   OF   THE  BRADT 

New  growths  of  the  brain  tissue  or  those  impinging  upon  the  brain  or  intra- 
cranial  nerves  may  be  grouped  into  the  f ollowing  classes :  1.  Those  that  are  re- 
movable:  In  this  class  are  included  tumors  of  the  bone  in  accessible  locations; 
tumors  of  the  dura  in  accessible  locations;  tumors  which  arise  from  nerve 
trunks,  such  as  neurofibroma  of  the  auditory  nen^e,  tumor  of  the  Gasserian 
ganglion,  etc. ;  tumors  of  the  brain  tissue  itself  which  are  not  exten8ively  in- 
filtrating.  2.  Tumors  ihat  are  not  removahle,  either  on  account  of  their  loca- 
tion (midbrain,  ganglia,  most  tumors  of  the  ventricles,  etc),  or  on  account  of 
their  nature  (infiltrating  growths  in  most  locations,  metastatic  tumors,  etc), 
or  on  account  of  their  intimate  connection  with  vital  parts  (many  tumors  of  the 
hvpophvsis,  manv  growths  of  the  vermis,  etc). 

In  spite  of  the  most  careful  neurological  examination8,  however,  it  maj  bc 
inipossible  to  detcrmine  before  an  operation  in  which  of  the  above  groups  a 
caso  niust  l)e  placed,  so  that  many  of  our  operations  are  exploratory  in  nature. 

The  diagnosis  of  brain  tumor  having  been  made  and  syphilitic  disease  ei* 
cludcd,  the  non-operative  treatment  can,  in  the  large  majority  of  instances,  aim 
onlv  at  an  attemptcd  relief  of  the  patient's  symptoms.  If  it  has  been  definitelj 
decided  that  an  ()]>eration  is  contra-indicated,  that  not  even  a  decompressive 
craniotoniv  will  palliatc  the  svniptoms,  then  we  can  do  little  to  make  the  un- 
fortniiate  pati(*nt  conifortable  for  the  short  tirne  that  is  left  to  him.  The  violent 
liea(hi(*hcs  and  the  vomiting  may  be  sonievvhat  relieved  by  morphin,  the  failing 
vision  mav  be  teniporarily  improved  by  repeated  lumbar  punctures,  severe  oou- 
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vnlsive  seizures  may  be  controlled  by  inhalationa  of  chloroform,  but  these  are 
palliativo  methods  whieh  add  biit  littlo  to  tlio  patienfs  comfort  and  death  ia 
ii8iially  welcorae  tn  fhese  iinfortimates,  Blind  and  lielpless,  tbej  maj  linger 
for  niany  inontlm  iintil  relievcd  by  deatb. 

Some  tiimors  of  the  hypophyaia,  in  whicb  the  patient's  Bvraptoms  are  dne  to 
a  lack  of  tbe  internal  aec^retion  of  one  part  of  tlic  glaiul,  cnn  bc  bcnefited  by 
feeding  \vitli  glund  extract9.  On  aceomit  of  the  eorrelation  of  maiiv  of  tbe 
duetless  glands,  it  may  bo  that,  in  the  fntnre,  other  gland  extract8  wiU  be  foiind 
to  be  of  beneiit  in  hypopbysoal  eonditioiis  (dvspitnltarisinj  hvper-  or  bvpo* 
pitiiitarism),  but  our  prcsent  knowledge  of  tlic  dm^tless  glands  and  tbcir  inter- 
relation  is  stili  verv  limited  f  Xothnagelj  Biedl,  Eppinger,  and  Tless). 

It  mav  be  that  radium  emanations  will  be  foimd  to  exert  a  benefioial  effect 
iipon  some  fornis  of  brain  tnmors,  but  we  stili  laek  definitc  iTifr>rniation  in  this 
field, 

I  ha  ve  failed  to  find  any  beneficial  cffeeta  from  the  injeetionB  of  the  mixed 
toxins  of  ervsipclas  and  Bacillus  prodigiosua  of  Coley  in  malignant  turaors  of 
the  brain  or  nerves. 
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THE   OPERATIVE  TREATMENT   OF  BRAIN  TUMORS 


The  only  inethod  of  treutment  froni  whi(di  we  may  expect  a  complete  and 
permanent  cure  is  an  operative  interferencc,  and  the  anrgical  treatnient  of 
tnniors  of  the  brain  is  one  of  the  trimnphs  of  scientific  medicine  of  the  end  of 
the  nineteenth  century,  based  as  it  was  npon  the  increaae  of  our  knowledge  of 
cerebral  localization  and  the  great  advances  in  surgieal  methods  and  operative 
technic* 

Wernicke  wa8  tbe  first  to  recommend  very  Btrongly  the  ad\asability  of 
operative  interfejence  in  tumora  of  the  brain,  while  Bennett  and  Godlee  were 
the  lirst  to  correctlv  dlagnostieate  and  removo  an  intraeranial  ncoplasm.  It 
was  again  Victor  lIor3ley  who  led  the  way  in  thia  new  field  and  8iičoea8fnlly 
renioved  new  grovvtlia  from  the  brain,  and  he  waa  soon  followed  by  flnglish, 
American,  and  CVmtinental  snrgeouB,  among  wboni  mav  be  mcutioned  ilac- 
e\včn,  iveen,  Weir,  Meljurnov,  v.  Bergmann,  Kranse,  Borchardt,  Cushing, 
Fra/Jcr»  von  Eiselaberg,  and  many  others, 

The  field  for  the  9urgeon's  activitv  wa9  at  firat  tbought  to  be  limited  to  the 
motor  cniivohitiona,  but  with  increaaing  knowledge  the  field  Iias  beeu  mueli 
widened.  Almost  every  part  of  the  brain  is  now  aceeasible  to  the  surgeon,  The 
approach  to  the  hvpophvsis  and  tbe  accessibilitv  of  gro\vtlis  in  the  fourth  ven- 
tricle  ure  the  latest  triumphR  of  tbe  pathfiiidcrs  in  ihh  field,  and  we  may  hope 
that  it  \vin  not  be  long  I»efore  f^ome  as  vet  iiiaceesailtle  part«  of  tbe  brain,  auch  as 
tbe  pineal  gland,  will  l»e  attacked  with  safetv  by  tlie  snrgeou. 

l^nfortnnatelv,  althongli  tbe  dilTerent  parts  of  tbe  brain  bave  become  ae- 
ceeeible^  it  is  oidv  a  euiall  percentage  of  tmuors  whose  natnre  alIow3  of  their 
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siiccessful  removal.  Accordiug  to  various  Btatistics,  both  from  the  operating- 
room  and  from  the  post-mortem  table*  only  froni  o  to  8  per  cent.  of  tumors 
whi€h  caii  l>e  eorreetlv  localizeil  are  of  siich  a  natiire  aa  to  alknv  of  thm  suo- 
cessful  removal,  AVhile  t!ie  number  is  emall,  can  there  t^e  aiiv  qiie8tion  as  totho 
correctiiess  of  the  vie\vpQint  that  the  removal  of  a  hrain  tumor  should  be  at- 
tempted  wbe]iover  pnssiblc?  I  do  not  think  so;  for  tbe  snri^ical  treatmcnt  is, 
and  promises  to  be  for  many  vears,  the  onlv  luethod  of  cnre.  \Vitli  improve- 
ment  in  diagnostic  methods  and  iiuprovemeut  in  teehnie  great  advanw8  are 
certain  to  come.  Progress  wiU  be  niade  onlv  by  those  who  devote  thcmselvcs  tD 
this  speci  al  braneh  of  surgery. 

GENBBAIi    PBINGIPLIIS    OF    IMFOETAKOE    HT    THE    OFEBATIVE    TBEATMINT 
OF    IKTBAOBANIAIi    NEOPLASMB 

The  FreTeotion  of  Hemorrhage. — Snccesa  in  the  removal  of  intracranial 
iie\v  growths  %vill  onlj  eomc  to  those  siirgeong  who  realize  tbe  iniportaiiiM?  of 
limiting  the  losa  of  blood  dnring  the  opcration.  Patieut.s  will  usnallv  bear 
operations  upon  the  brain  qnite  well  if  the  bleeding  bas  been  kept  in  eliecL 
Bleeding  from  the  scalp  must  be  prevented  by  tbe  use  of  the  tourniqiiet  or  the 
hemostatic  gsnttire,  bleeding  from  the  iHine  by  tbe  free  iise  of  wax  and  gaui^e 
eompreBsioii*  It  is  alwaya  better  to  internipt  the  operation  nntil  oozing  hm 
been  controUed  by  pressure  of  gauze  than  to  attempt  to  work  wbile  the  oozing 
is  goiTig  on. 

Eapiditj  of  Operation. — Tbe  more  or  lesa  raecbanical  part  o{  the  operation, 
naniely,  the  making  of  a  bone  flap,  shonid  be  accomplished  aa  qiiiekly  as  iscom- 
menstirate  with  safetv,  and  ean  nsnallv  be  completed  in  !.'">  or  2(\  minuten  or 
less.  We  are  not  in  aympatby  with  those  opcrators  wbo  belie%'0  that  an  hoiiria 
not  too  long  for  this  part  of  tbe  pr(X^edure. 

The  Control  of  Intracranial  Pressure.— If,  itpon  expo8iire  of  the  dura,  the 
latter  itj  foiind  to  be  ver  v  tenae,  it  i  a  advisable  to  attempt  to  decreaso  this  pres- 
sure I>efore  the  dura  is  opened.  The  marked  hcrniatioii  of  tbe  brain  which 
occurs  when  the  dura  is  incised  makes  injurv  of  the  delieate  brain  tissue  a\mmi 
unavoidable.  The  methods  for  deereasiug  the  teiision  are  lumbar  piinetiim 
ventricular  puncture,  making  a  deeompressive  opening  over  a  silcnt  area,  rais* 
in^  the  head  end  of  tbe  operating  table.  Any  or  ali  of  theae  procedures  maj 
be  required.  In  the  presence  of  marked  internal  hydrocepbaln3  I  have  fouad 
puncture  of  tbe  corpns  eallosum  (q.  v.)  verj  usefuh 

Even  when  a  tumor  bas  been  removed,  the  intracranial  pressure  mav  reraain 
so  higb  that  accurate  approximation  of  the  dnral  edges  is  impossible  witbout  th 
addition  of  some  of  tbe  proeechircs  just  mentioued*  It  should  always  be  oar' 
endeavor  to  close  the  dura.  If  this  cauuot  be  accomplished  the  exposed  braiB 
flhould  be  covered  with  Cargile  membrano,  or  a  piece  of  fascia  lata  sbould  be 
transplanted. 

If  tbe  teusion  cannot  be  rclieved  it  is  better  to  remove  tbe  bone  fro; 
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flap  than  to  attempt  to  return  it  into  plače.  Much  injury  to  the  cortex  is  apt 
to  be  caused  by  attempts  to  push  back  a  bone  fiap  under  these  conditions. 

The  utmost  gentleness  should  be  used  in  removing  a  growth  from  the  brain 
tissue.  It  should  not,  as  I  have  seen  operators  do,  be  roughly  peeled  out,  but  it 
must  be  separated  from  its  attachments  with  great  čare  and  slowness.  If  the 
cortex  has  to  be  incised  the  pial  vessels  should  first  be  tied  with  very  fine  silk. 
During  the  removal  of  the  tumor  bleeding  must  be  controlled  by  ligatares  of 
larger  vessels,  by  pressure  with  small  bits  of  absorbent  cotton,  or  muscle  tissue 
takeu  from  the  edges  of  the  wound. 

Tumors  of  the  dura  can  usually  be  removed  with  little  difficulty,  although 
it  may  be  necessary  to  excise  a  piece  of  dura  with  the  tumor.  Well-localized 
and  encapsulated  growths  in  or  under  the  cortex  must  be  shelled  out  with  great 
čare  after  the  proper  line  of  cleavage  between  tumor  and  brain  tissue  has  been 
foimd.  It  is  seldom  advisable  to  attempt  to  excise  an  infiltrating  growth  unless 
it  be  very  small,  because  its  radical  removal  is  never  possible. 

TUMOBS   OF   THE   OONVEZITT   OF    THE   HEMISPHEBE8 

The  new  growths  which  arise  from  the  inner  surf ace  of  the  dura  mater  are, 
unless  they  are  very  large,  quite  easily  removed.  They  are  usually  well  en- 
capsulated and  easily  separated  from  the  cortex  of  the  brain. 

As  soon  as  the  dura  has  been  exposed  through  an  osteoplastic  fiap  the 
neoplasm  can  be  felt  through  the  membrane.  If  the  tumor  is  very  large  it 
may  be  necessary  to  remove  it  at  a  second  operation;  if  it  is  small,  no  larger, 
let  us  say,  than  a  small  apple,  it  can  usually  be  removed  at  once.  The  incision 
of  the  dura  should  be  begun  on  one  side  of  the  tumor  so  that  the  operator 
can  determine  whether  he  will  have  to  excise  a  piece  of  dura  with  the  growth. 
U8ually  this  will  not  be  necessary,  for  it  will  be  found  that  the  growth  is  easily 
peeled  off  the  inner  surface  of  the  membrane.  The  growth  is  then  carefully 
freed  from  its  attachments  and  lifted  out  of  its  bed  in  the  cortex,  small  vessels 
being  tied  with  fine  silk  and  oozing  controlled  by  small  pledgets  of  cotton. 
Within  a  few  minutes  after  the  removal  the  brain  will  fill  up  the  depres- 
sion.  After  ali  oozing  of  blood  has  been  controlled,  the  dura  is  closed  by  inter- 
rupted  sutures,  the  bone  fiap  retumed  into  plače  and  sutured  in  the  usual 
manner. 

If  a  portion  of  the  dura  has  to  be  excised,  as  is  often  the  čase  in  tumors  of 
the  outer  surface  of  the  membrane  or  those  which  have  perforated  the  dura, 
the  defect  should  be  closed  by  a  fiap  of  the  outer  layer  of  the  dura  or  by  a  fascial 
fiap  taken  from  the  fascia  lata. 

TUMOBS   OF   THE   FBONTAI.   LOBES 

In  making  an  osteoplastic  fiap  over  the  frontal  lobes  the  operator  must  be 
careful  not  to  open  into  the  frontal  sinus.    If  a  sufl5ciently  large  bone  fiap  has 
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been  made,  one  will  have  no  difficulty  in  examining  ali  parts  of  the  f rontal  lobe 
and  in  palpating  the  nnder  surf ace  of  the  lobe.  It  is  perfectly  safe  to  make  an 
incision  in  the  right  or  the  left  frontal  lobe  in  order  to  expose  a  subcortical 
growth  as  long  as  the  incision  is  made  well  forward  so  as  not  to  injure  long 
motor  association  tracts. 

If  an  infiltrating  tumor  be  found,  every  effort  should  be  made  to  close  the 
dura  and  return  the  bone  flap  into  plače,  because  a  hemia  cerebri  in  this  location 
is  a  verv  great  deformity.  It  is  usually  necessary  to  do  both  a  subtemporal 
decompression  and  a  ventricular  puncture  before  the  dural  edges  can  be  brou^t 
together  by  suture. 

In  the  removal  of  a  growth  from  the  nnder  surface  of  a  frontal  lobe  the 
operator  must  guard  against  any  injury  to  the  olfactory  bulb. 

TUMOBS  OF  THE  TEMPOBAI.,  PABIETAL  AND  OCCIPITAL  BEOION8 

Great  eare  must  be  taken  if  the  cortex  over  the  Rolandic  area  has  to  be  in- 
cised  for  fear  of  permanent  paraly8is  of  one  or  more  extremitie8.  Especial 
čare  must  be  taken  if  the  operation  is  low  down  on  the  left  side  (on  the  right 
sido  in  left-handcd  individuals)  on  account  of  the  danger  of  making  the  patient 
aphasic.  It  is  questionable  whether  an  incision  in  the  left  temporal  lobe  isever 
justitied  Wause  the  patient  is  very  apt  to  lose  his  speech  after  such  a  pro- 
oiHlun\  whilo  on  the  right  side  an  incision  can  be  made  without  danger  of  in- 
torfon>noo  with  the  mechanism  of  speech. 

In  t  ho  oNposure  of  tumors  situated  low  down  in  the  temporal  lobe  it  is  often 
lulvisahU*  to  roinove  a  good  deal  of  bone  down  to  the  base  of  the  skull,  as  is 
iloiu>  in  tho  operation  for  exposure  of  the  Gasserian  ganglion.  In  this  way  a 
^xhhI  t>x|)osure  of  the  under  surface  of  the  temporal  lobe  can  be  obtained. 

ir  an  opciiing  is  made  into  a  ventricle  by  the  removal  of  a  subcortical 
^roNvth,  it  is  not  necessary  to  make  any  attempt  to  close  the  opening.  I  have 
Uniinl  it  UH(^ful  to  cover  the  part  of  the  cortex  concerned  with  a  small  pieceof 
(Sir^il(»  membrane,  which  will  adhere  to  the  surrounding  cortex  and  will  thus 
Mhnt  otr  the  ventricular  opening. 

SUBTENTOBIAL   TUMOBS 

TIio  removal  of  a  tumor  from  the  substance  of  a  cerebellar  hemisphere  or 
frmii  i\n)  cerebellopontine  angle  is  a  more  difficult  and  trying  operation  than 
thiit  in  tho  eerebral  lobes.  These  subtentorial  operations  must  usually  be  done 
in  tvvo  Htages,  as  the  patient's  resisting  powers  are  much  taxed  by  the  crani- 
oloniv'. 

\Vhcn  tho  dura  has  been  incised  the  hemisphere  is  carefully  palpated  and,  if 
niuroHHiirv,  pnnotured  with  an  aspirating  needle.  If  a  tumor  is  felt  beneath  the 
<Mirliix  a  transverse  incision  is  made  after  ligation  of  large  pial  vessels.  The 
blitnding  from  the  substance  of  the  cerebellum  is  usually  small  and  easily  con- 
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If  ari  infiltratin^  growth  is  ftnind  it  is  jii&tifiablo  to  excifte  a  large  part 
f)f  th€  hemisphcre,  iinless  tbo  p^rowth  is  so  largc  that  it  eannot  bc  removed. 

If  a  tiuiior  is  fouml  on  the  iipper  siirfacc  of  a  homispliere,  coiisidcrable 
veno  lis  bloeding  mav  oceur 
iluring  its  removaU  on  ac- 

count  of  srn  ali  veins  whi(^h 

nm  from  tbe  siirfacc  of  tbe 

bemispheres    to    tbe    trana- 

verse  and  siiperior  petrosal 

siniises.     Tbis  bleeding  caii 

general ly   bc  controlled  by 

gauze  packings, 

Tbere    is    no   operation 

wbicb   is  a  greater  test  of 

the  ability  of  a  neurological 

surgeon  tban  tbe  remova!  of  a  growfb  from  tbe  cercljcllopontiiie  aiigle.     Tbese 

tiiiBOrs  are  nsiiallj  of  slow  gnnvtb  and  biit  looselj  attacbcd  to  tlie  hrain  or 

nervea.    Tbey  most  often  originato  frora  the  anditorj  nerve  and  have  the  struc- 


Fig.  33.— Flexible  Brain  DfipfUSBBOiiS. 


Fto.  34.^ExF09ui£E  OF  Tumor  in  Lnrr  Cerebsllopontini:  Anolv« 

ture  of  a  neiirofibronia.  Tf  the  tinnor  lie  a  snmll  one,  not  larger  tban  a  cherry» 
its  renioval  t.*an  be  accompIij*bod  sn<TOHHfnIly  if  the  siirgeon  wt>rks  witb  čare  and 
geiitlonens,  Tf,  as  is  often  the  čase,  tlie  tnmor  is  as  large  as  a  goose  egg  or  stili 
larger,  ita  renioval  may  lie  exi!eediiig!y  difficult  (Fig.  34), 


710     OPERATIONS  UPOX  THE  BKAIN  AXD  ITS   MEMBRANKS 

The  tumor  is  expo8ed  by  8lowly  drawing  the  cerebellar  hcmispberc  towarJ 
the  median  line,  thus  disloeating  the  entire  cerebellum  toward  the  other  side. 
A  medium-sized  brain  depressor  (Fig.  33)  is  bent  to  the  proper  angle  and  iiitro- 
duced  along  the  outer  side  of  the  cerebellum.     If  the  bone  bas  been  removcl 
suffieientlj  far  into  the  mastoid  process,  this  can  be  accomplished  without 
trouble.    The  cerebellum  is  then  slowly  drawn  toward  the  other  side,  exposing 
the  posterior  surf ace  of  the  petrous  portion  of  the  temporal  bone.    At  this  tirne 
there  is  usuallv  a  sudden  gush  of  clear  fluid  f rom  the  dcpth,  due  to  nipturc  of 
the  lateral  subarachnoid  cistern.    This  fluid  is  carefully  spongcd  away,  and  a 
larger  retractor  is  more  deeply  placed  over  the  other  retractor  which  is  then 
carefully  removed.    By  this  time,  the  growth  will  probably  havc  been  cxpose<I, 
and  its  size  determined.    The  operator  then  begins  to  separate  it  from  its  attach- 
ments  on  the  mesial  side.    If  there  is  considcrable  oozing  of  blood,  the  lateral 
recess  must  be  gently  packed  with  gauze  for  a  few  minutes.    AVorking  his  way 
around  the  growth  very  carefully  and  gradually,  and  alway8  making  ali  move- 
ments  away  from  the  pons  and  medulla,  the  tumor  is  gradually  f reed  from  its 
attachments  and  removed.    It  may  be  found  necessary  to  divide  the  anditonr 
nerve  before  the  tumor  is  free,  but  small  growtlis  can  bo  peeled  oflF  the  nerve 
without  difficulty.    Čare  must  be  takeii  not  to  injure  the  facial  nerve  which  ia 
of  ten  stretched  over  the  anterior  surf  ace  of  the  tumor. 

When  the  tumor  is  a  very  largo  one,  the  least  manipulation  or  handling  of 
the  growth  may  bring  on  respiratory  disturbances  so  that  the  operator  is  b  a 
quandary  as  to  what  he  should  do.  If  the  cerebellum  cannot  be  sufficientlj  dia- 
located,  so  that  the  operator  can  work  without  getting  too  near  the  brain  stem, 
it  may  be  advisable  to  defer  the  actual  removal  of  the  growth  to  a  third  mtting. 
In  one  of  niy  operations  I  followed  this  plan,  and  was  able  to  remove  a  rerj 
large  gi*owtli  from  the  cerebellopontine  angle  at  a  third  sitting,  with  reeoverj 
of  the  patient. 

Great  čare  must  bo  taken,  during  aH  of  these  manipulations,  to  protoct  the 
cerebellar  tissue  from  injurv;  if  the  pia  has  once  been  tom,  it  is  ahnost  impoe- 
sible  to  prevent  laceration  of  the  cerebellar  cortex. 

After  the  tumor  has  been  removed,  and  ali  bleeding  has  been  oontroUed,  the 
brain  retractor  is  carefullv  withdrawn,  the  hemisphere  allowed  to  slip  back  into 
its  fossa,  and  the  wound  of  the  soft  parts  closed  in  the  usual  manner.  It  is 
usuallv  unneeessarv  to  attempt  to  close  the  dura;  this  is  unnecessarj  because 
tho  tliick  niuscles  in  the  suboccipital  region  form  an  adequate  protection  for  the 
cerebclhmi. 

Frazier  lias  sugprcsted  that  a  part  of  the  cerebellar  hemisphere  should  be  exois6d 
in  ordor  to  w(»ll  oxpo8c  a  tumor  in  the  lateral  reoeas,  and  he  deelares  that  such  an 
inoision  will  ofton  cause  no  permanent  symptom8.  The  exciaion  of  cerebellar  tissue 
is  soldoin,  if  ovor,  iiorossary. 

Soino  writors  liavo  advisod  that  tho  lateral  reoess  sliould  be  explorod  with  the  finpor 
befon^  it  is  ('xp()S(Hl  b.v  disloeation  of  the  cerebellum.  I  consider  it  daujrerous  to  do 
any  exploration  in  this  region  with  the  finger. 
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iEATMENT 

Most  tumars  of  the  vermia  are  infiltratiiig  and  caiinot  be  remuTOa. 

Krause  haa  eevt^nU  tiiiies  opeiied  iiito  the  fourth  ventrick*  iii  operatioiia  in  this 
region,  and  he  states  that  the  ftjurth  vtiiitricle  ean  he  opened  without  very  g^reat 
danger.  1  htivc  onee  widdy  exp*»8iHl  the  fourth  ventriele  in  the  attempt  to  remove  a 
large  growth  of  the  vennis.  The  tumor  cuuld  not  be  removed,  but  tlie  patient  re- 
covered  from  the  operation. 


APPEABAN0E  OF  THE  NOEMAI.  AND  ABNORMAI*  COBTEX 

Tlie  appcimuiec  of  tlie  cortex  inHler  norma)  and  pathologieiil  cnnditiona 
must  bere  be  dcseribed,  for  it  is  iniportant  for  the  surgeon  to  he  able  to  recog- 
nize  what  is  norraal  and  to  diiferentiate  it  from  what  is  diaeaaed. 

Norma)  1 J  there  sboiild  not  be  any  adbesion^a  betwe€ii  the  dura  and  the  pia 
aracbnoid  exceptiii^  in  the  iopation  of  the  Pacehionian  lxidie9.  Tbe  Biirface  of 
t)ie  brnin  s)ioii]d  be  of  a  ereaniv  piiilt  eo)or  and  Uie  vcsseJa  in  the  pia  shonjil  ho 
fairlv  we]l  visib)e,  Wbiti9h  tbickeninga  in  the  wal]8  of  the  )arger  pial  veina  are 
sometiines  seen  and  utiiia)ly  havo  no  patbalogical  si^nifieance*  When  the  pia 
mater,  whieh  nomiaJJv  is  not  to  be  seen  as  a  membrane  oxcepting  where  it 
bridges  over  a  small  fissure,  ia  edematoua  or  chronical)y  thickencdj  a  tbickening 
of  tlie  wal!s  of  the  veins  h  a  fnrther  evidence  that  the  process  is  not  a  very 
recent  one. 

It  18  often  exceedinglj  difficn)t  to  recojsrnize  a  g)ioniatoxi3  change  in  the  cor- 
tex,  for  it  mav  have  a))  the  appearanoes  of  a  norma)  brain  tissne.  Sometimes 
by  pa)pation  one  ean  fcel  a  differeneo  in  consistenej  of  the  snspeeted  pa  rt  of 
the  brain, 

lutiltrating  gliomata  or  giiosarccmiata  of  the  cortex  present  a  very  charac- 
teristic  ajipearanec.  Thev  are  usnallj  of  a  bluish  color  and  are  slightlv  elevated 
above  tbe  snrface  of  the  cortex. 

Wben  there  ia  eonsiderable  bu)ging  of  tbe  brain  tissne,  small,  reddiab4jrown 
areas  which  look  like  tnrnor  tissne  often  ocenr  in  the  cortex.  Snch  an  error  haa 
often  been  made,  bnt  it  ahould  not  ocenr  if  tlie  snrgeon  remembera  tliat  the  dis- 
eoloration  bas  occurred  in  a  part  of  the  cortex  which  had  before  appeared  en- 
tirelv  noiTimb  If  snch  a  small  hemorrhagic  spot  is  \vatehed,  it  will  often  be 
eeen  to  gi-ow  larger  and  slightlv  proniinent.  If  a  small  hemorrhagic  area  is  in- 
eised^  the  brain  tissne  will  be  found  to  be  discolored  and  soft  so  that  it  won)d 
be  easv  to  mistakc  it  for  a  tnmor,  Snch  au  error  is  never  made  by  the  operator 
of  expc'rienef\ 

FIAL    AKaiOMATA    OVER    THE    HEMISPHEBES 

In  the  majoritv  of  inatanees,  it  is  impossible  to  make  the  diagnoais  of  the 
condition  l)efore  the  exposnre  of  the  brain,  the  angioma  being  rccognized  onlj 
on  the  operating  table,  Sometimes  enlarged  veins  ean  be  seen  throngh  the 
thinnod  and  transhicent  dura,  bnt  more  often,  the  presence  of  the  varicose  tnmor 
is  BUSpected  on  areonnt  of  tbe  1  i  vel  v  bleeiling  that  oocnra  as  soon  as  tlie  firat 
incisiou  in  the  dura  bas  been  made,  or  the  tumor  is  seen  as  soon  as  tbe  dural 
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flap  has  been  reflected.    The  operator  must  be  especially  careful  to  expo8e  t:;^^ 
entire  mass  of  blood  vessels  ireelj  before  he  attempts  to  ligate  and  exci8e  the^^ 
and  aH  manipulations  must  be  done  with  extreme  čare  so  as  to  avoid  injury  to 
any  of  the  smaller  vessels. 

After  the  mass  of  vessels  has  been  exposed,  a  large  tributary  is  selected,  2 
ligatures  of  fine  silk  applied,  and  the  vessel  then  cut  between  the  ligatures.  The 
vessel  walls  are  usually  easily  torn,  and  the  bleeding  which  ensues  may  be  diffi- 
cult  to  control.  If  the  operator  attempts  to  catch  the  bleeding  vessel  with  arterv 
forceps,  he  is  almost  certain  to  injure  other  vessels,  a  large  hematoma  quickly 
forms,  and  thereafter  the  difficiilty  of  identifying  any  landmarks  is  very  great 
The  surgeon  must  work  his  way  gradually  around  the  tumor,  and  be  on  the 
lookout  f  or  the  tributary  vessels  which  enter  the  mass  f  rom  the  brain  itself. 

CVSTS   AND   CVSTIC   OOLLEOTIONS   OF   FLTJID   IN   THE   BRAIN 

The  exposure  of  cysts  or  cystic  fluid  coUections  in  diflerent  parts  of  the 
brain  is  accomplished  in  the  same  manner  as  that  of  new  growths,  for  the  differ 
ential  diagnosis  between  tumor  and  cyst  is  usually  made  on  the  operating  table. 

Cystic  collections  of  fluid  outside  of  the  brain,  the  so-called  meningitis 
serosa  circiimscripta  of  Oppenheim  and  Krause,  are  rare  and  are  only  found 
in  the  posterior  cranial  fossa.  Undoubtedly  in  some  instances,  a  distended  pos- 
terior  or  lateral  cistern  has  been  mistaken  for  a  cvstic  collection  of  fluid,  the 
sudden  escape  of  a  large  quantity  of  fluid  from  the  side  of  a  cerebellar  lobe 
with  immediate  relief  of  increased  intracranial  pressure,  leading  the  operator  to 
believe  that  he  has  opened  a  collection  of  fluid  which  has  been  the  cause  of  the 
patient's  svmptoms. 

When  fluid  is  obtained  by  aspiration  of  the  brain  tissue,  the  operator  has  to 
make  certain  that  he  has  not  aspirated  a  distended  lateral  ventricle.  In  the 
large  majority  of  cases,  cvst  fluid  is  of  a  more  or  less  yellow  or  greenish  color 
while  normal  cerebrospinal  fluid  is  perfectly  clear.  The  surgeon  must  remem- 
ber,  however,  that  an  old  hemorrhage  into  the  ventricles  or  a  rapidlj  growing 
tumor  near  a  lateral  ventricle  may  cause  a  yellow  or  greenish  discoloration  oi 
the  ventricular  fluid. 

True  cysts  of  the  brain  are  either  the  results  of  an  old  hemorrhage,  or  oi 
the  softeiiing  of  the  central  portions  of  a  soft  glioma ;  they  are  either  parasitic 
or  of  unkiio\vn  origin. 

When  the  surgeon  has  determined  by  aspiration  that  he  has  to  deal  with  a 
cvst,  it  is  necessary  for  him  to  incise  the  brain  tissues  and  lay  the  cvst  cavitv 
wide  open.  When  this  has  been  done,  the  lining  membrane  of  the  cavity  should 
bc  examined  and  if  the  cvst  wall  is  a  thick  one,  it  must  be  excised.  Generallj, 
this  is  impossible  and  ali  that  can  be  done  is  to  swab  out  the  interior  of  the  cjst 
with  tincture  of  iodin. 

If  it  is  found  that  the  cyst  cavity  connects  with  one  of  the  ventricles,  the 
samo  treatment  can  be  applied  to  it  as  to  an  ordinary  cyst. 
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If  the  walls  of  the  cyst  show  a  tendencj  to  fall  together,  it  is  a  good 
plan  to  insert  a  small  strip  of  Cargile  membrane  into  the  cavity  and  lead  it 
iinder  the  dura,  so  as  to  insure  the  proper  drainage  of  the  fluid  into  the  subdural 
space. 

The  surgeon  must  bo  guarded  as  to  his  prognosis  in  cjsts  of  the  brain  unless 
he  is  certain  that  he  has  to  deal  with  a  simple  eyst.  It  is  often  impossible  to 
differentiate  the  latter  from  gliomatous  cjsts.  The  patients  often  recover  en- 
tirelj  from  their  sjmptoms  and  remain  well  for  a  number  of  years.  Then  the 
sjmptoms  recur  and  at  the  second  operation  an  infiltrating  and  irremovable 
glioma  is  found.  The  prognosis  of  simple  cysts  is,  of  course,  excellent,  and  some 
of  the  most  satisf actory  results  of  brain  surgery  are  obtained  when  thick-walled 
cjsts  have  been  removed. 


TUMOBS    OF    THE    OASSEBIAK    GAKOLION 

The  removal  of  tumors  of  the  Gasserian  ganglion,  of  which  a  few  have  been 
reported,  is  usually  not  difficult,  and  is  accomplished  by  an  operative  procedure 
identical  with  that  for  the  exposure  of  the  Gasserian  ganglion  in  operations  for 
major  neuralgia  of  the  trigeminal  nerve.  The  tiimors  are  iisually  deri  ved  from 
the  dura!  sheath  of  the  ganglion  and  are  typieal  diiral  endotheliomata.  For 
the  method  of  their'  removal  the  reader  is  referred  to  the  chapter  on  Gasserian 
Ganglion  Operations. 


BESULTS  OF  OPEBATIVE  TBEATMENT 

The  removal  of  tumors  in  the  posterior  fossa  has  been  attended  with  a  much 
greater  mortality  than  the  extirpation  of  growths  from  the  cerebral  hemi^pheres. 
The  mortality  has  differed  also  in  the  hands  of  different  operators.  According 
to  Oppenheim  and  Bruns  about  one-third  of  the  patients  die  as  a  result  of  the 
operation,  and  in  only  9  per  cent.  are  the  growths  of  such  a  character  and  in  such 
a  location  that  they  can  be  removed.  In  a  number  of  these,  svmptoms  which 
result  from  the  extirpation  are  of  such  a  nature  that  it  is  unfair  to  speak  of  a 
sati8factory  result  from  the  operation.  Oppenheim  coucludes  that  in  only  3  to 
4  per  cent.  of  the  patients  can  a  definite  cure  be  expccted. 

I  might  quote  statistics  collected  from  a  nuuibor  of  sources,  and  these  might 
appear  to  bear  out  the  verv  pessimistic  view  of  Oppenheim.  It  is  better,  how- 
ever,  to  examine  the  results  of  those  who  have  had  a  large  experience  in  brain 
surgery  in  order  to  pain  an  adequate  idea  of  wliat  can  bc  accomplished.  If  this 
is  done,  several  features  at  once  stand  out  cloarlv.  First,  the  results  of  opera- 
tions are  steadily  improving,  duc  to  the  fact  that  phvsicians  aro  beginning  to 
realize  that  operations  upon  the  brain  should  onlv  bo  porformed  by  those  sj)e- 
cially  trained  in  this  field.    Neurological  sur^jerv  is  trulv  a  specialtv  of  surgery. 

The  neurological  surgeon  must  be  a  well-trained  organic  nourologist,  he  must 
46A 
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he  iihle  to  thiiik  neiirologicallj,  and  miiat  Inive  a  thoroiigh  knowk"d«2;e  nf  the 
grr»ss  and  minnto  iinatoinj  of  the  cfintral  ncrvons  svstem.  Hc  miist  U'  ahie 
to  visnalize  for  himself  the  condition  of  affairs  in  each  čase,  so  that  he  can  attiick 
eaeli  čase  in  tlio  proper  inanner;  he  innst  I>e  able  to  stand  on  liis  own  feet  an»l 
not  ha  ve  to  be  instrueted  bv  the  neurologist  wlicre  to  attaek  and  hovv  to  approacb 
thG  neoplasm*  In  the  hands  of  the  general  snrgeon,  there  has  heen  little 
]>rogiH>sa,  hnt  in  the  hands  of  the  special  worker,  sneli  as  Horslev,  Ctishitig, 
Kranse,  and  others,  the  reanlts  have  stendilv  improved. 

In  the  second  phice,  we  are  beginning  to  rcalize  that  in  the  large  majoritvof 
instanees,  the  attempt  to  radicallj  remove  infiltrating  gro\vths  of  the  brain  h 
hnpeloss,  and  a  timelv  word  was  spoken  hy  Tooth  wlien  he  advisod  that 
infiltrating  growths  shoald  never  be  removed,  that  in  these  patients  a  palliative 
operation  shonld  he  perfonned.  In  the  large  majoritv  of  eases,  as  mu(A 
will  be  aecumpliahed  bv  a  palliative  operation,  relief  of  tlie  svniptoms  for 
Bix  months  to  two  jears,  as  by  an  attempt  at  complete  estirpation  of  tfae 
growth. 

T!ie  hest  resnlts  ean  be  ohtained  in  the  so-called  endothelioniata  of  the  duru 
and  the  tumors  which  grow  froni  some  of  the  cranial  nervea,  tnmors  of  tlie 
auditorj  nerve,  of  the  Gasserian  gaiiglion,  etc,  The  prognoais  of  operations  for 
cjsts  of  the  brain  is  good,  provided  that  the  surgeon  is  dealing  wilh  a  simple 
evst  and  not  with  evstic  degeneration  of  the  central  part  of  an  infiltrating 
glioma.  In  the  latter  ease,  the  svmptoms  are  certain  to  recur  within  ft  fcw 
years  or  lesa,  Borehardt  has  recentlv  reported  1»3  lasting  cures  among  14  ofjera- 
tions  for  evstg  of  the  cerebellum ;  the  fignres  of  Tooth,  from  tho  Ilospitnl  for 
Panilvzed  and  Kpileptie  (Horslej,  Armour,  Sargt^nt,  Eallanee),  are  about  a^ 
good. 

It  ia  qnite  a  different  matter  when  we  have  to  deal  with  a  tumor  witliiTi 
the  brain  tissne,  If  the  tumor  is  an  encapsnlated  one,  wc  may  expect  a  gowL 
result  when  it  is  of  small  size  and  ean  bo  reached  without  injurv  to  impjrtaat^ 
ner\^o  tracts.  The  larger  the  gro\^^h  and  the  deeper  its  location,  the  wor8e  the 
ontlook.  It  is  more  than  useless,  as  Horsley  has  done,  to  remove  a  deeplv  seated 
tumor  and  leave  the  patient  permanentlj  paral jzed  throiigh  the  injurv  that 
had  to  be  inflictcd  in  order  to  reaeh  the  tumor.  Ineision  and  exploration  of  tho: 
right  tem  por  al  I  obe  are  justifiable  beeaiise  t  hej  can  be  done  without  caiising 
many  svmptoms,  but  exploration  of  the  left  side  wi]l  often  leave  behind  s\7np- 
toma  wor8e  than  those  caused  by  the  disease. 

In  a  consideration  of  the  result  that  %ve  mav^  expeet  f rora  an  operation  fi)r 
brain  tumor,  \ve  must  remember  that  there  is  the  po.ssibilitv  of  error  in  localiza- 
tion,     With  increasing  knovvlcdge  of  cerebral  lof7alization,  however,  such  errors 
are  certain  to  become  less  and  lesa  f  reqnent,    Then  also,  the  natiire  of  the  lesio 
mnv  be  different  from  that  expected;  \ve  may  have  to  dea!  with  an  area  o: 
softening,  with  an  abscess,  or  the  s^tiiptoms  are  those  of  a  *^pseudotximt)r.'' 
should  arrange  the  operabilitj  of  brain  tnmors  in  the  following  order, — tiimor«! 
of  the  dura  and  nerves,  of  the  central  convolutiona  (hecause  they  give  localud 
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signs  early),  of  the  parietal  region,  of  the  left  frontal  lobe,  of  the  occipital  lobe, 
of  the  temporal  lobes,  of  the  cerebellar  hemispheres,  of  the  eerebellopontine 
angle,  of  the  hjpophjrsis. 

In  the  large  majority  of  instances  tumors  of  the  brain  stem,  the  medulla 
and  pons  are  easily  diagnosticated  and  therefore  not  apt  to  be  operated  upon. 
New  growth8  of  the  corpus  callosum  and  central  ganglia  are  not  easilj  diagnosti- 
cated and  are  oceasionally  operated  upon. 

The  exposure  of  the  cerebellum  is  a  more  serious  procedure  than  the  ex- 
posure  of  the  cerebral  hemispheres,  and  the  mortality  from  the  operations  in  the 
posterior  fossa  has  been  much  larger  than  from  interfercnce  in  other  parts  of 
the  brain.  Thus  of  44  cases  collectcd  by  Leischner,  29  died  soon  after  the  opera- 
tion  (70  per  cent.  mortality),  2  were  cured,  9  improved,  2  died  later.  V.  Eisels- 
berg  had  10  cases  with  6  deaths ;  Ilenschen  collected  42  cases  with  8  recoveries ; 
Hor8ley  reported  10  operations  with  2  deaths. 

Of  101  cases  collected  by  Borchardt  in  1907,  55  died  soon  after  the  opera- 
tion.  In  55  patients  the  tumor  was  not  found,  and  of  these  33  died.  The  tumor 
was  found  in  46  patients ;  27  were  entirely  relieved  of  their  symptoms  or  were 
improved.  According  to  Ilildebrand,  of  30  patients  operated  upon  for  tumor 
of  the  eerebellopontine  angle,  only  7  recovered  from  the  operation,  wliile  Krause 
saved  6  of  9  patients,  and  Borchardt  himself  4  out  of  7.  Diller  and  Gaub 
published  some  of  Cushing's  results:  30  cases  with  2  deaths;  11  times  the 
tumor  was  found  and  removed  at  the  first  operation;  12  times  a  decom- 
pressive  operation  was  done;  twice  the  tumor  wa8  removed  at  a  second 
operation.  Cushing  believes  that  the  results  of  cerebellar  8urgery  should  be 
fully  as  good  as  those  of  operative  interfercnce  in  new  growths  of  the  cerebral 
lobes. 

In  Krau8e's  work,  "Chirurgie  des  Gehirns  und  Rueckenmarks/'  the  follow- 
ing  cases  are  cited:  8  operations  over  the  central  convolutions,  2  angiomata 
over  the  cortex,  excision  and  recovery ;  1  endothelioma,  recovery ;  1  tuberculoma, 
death  after  one  month ;  1  diffuse  glioma  of  cortex,  death ;  three  subcortical  tu- 
mors, 1  cysticercus,  death;  1  glioma,  death;  1  Rbrosarcoma,  recovery  without 
improvement. 

Temporal  lobe:  1  fibrosarcoma  of  cortex,  recovery,  two  recurrences,  doath 
after  three  years.  Parietal  lobe:  1  fibrosarcoma  of  cortex,  death.  Occipital 
lobe :  1  sarcoma  of  dura,  recoverv ;  1  fibrosarcoma  of  cortex,  recovery ;  1  sar- 
coma  of  dura,  death ;  1  sarcoma  of  lobe  deeply  situated,  death. 

Posterior  fossa:     3  cysts  of  cerebellum,  3  recoveries;  1  sarcomatous  cyst, 
death;    1    fibrosarcoma,    1   fibroma  of  eerebellopontine   angle,   recovered;    1 
fibroma,  1  sarcoma  of  angle,  died ;  1  tumor  of  woTmf  1  eodcA 
recovered,  1  cystic  sarcoma  of  worm  died ;  1  tumor  of ' 
bellum  and  pons,  died. 

Tooth's  statistics  from  the  Ilospital  for  Parab 
published  in  the  proceedings  of  the  Seventeeat* 
J913^  ar©  as  follows: 
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Gross  Mortality 

Removai., 

COMPLBTE   OR   PaRTIAL 

EXPL0RATI0N 

DsCOMPRSaSIOK 

Numbcr 

Fatal 

Pcr  cent. 

Number 

Fatal 

Per  cpnt. 

Number 

! 
Fatal    1  Per  ml. 

1 

Frontal 

31 
30 

7 

18 
21 

3 

58. 
70. 
42.8 

17 
14 
14 

12 
10 

8 

70.5 
71.4 

57.1 

22 

10 

9 

15 
8 
5 

f)81 

Central 

fn 

Temporal 

55.8 

Occipital 

2 

2 

100. 

3 

2 

100. 

2 

2 

100. 

Cerebellar 

11 

7 

63.6 

14 

8 

57.1 

8 

4 

50. 

Extracerebellar  .  . 

24 

17 

70.8 

1 

1 

100. 

11 

10 

90.9 

Cases  Which  Proved  Fatal  Within  One  Year  of  Operation 


Removal, 

COMPLETE   OR   PARTIAL 

Exploration 

DKcoMPBjnnoif 

Number 

Fatal 

Per  cent. 

Niunber 

Fatal 

Per  cent. 

Number 

Fatal 

Pttoent 

Frontal 

31 
30 

7 
11 
24 

14 
15 

2 

7 
17 

45.1 
50. 

28.5 
63.6 
70.8 

17 
14 

14 

14 

1 

10 

8 

7 
6 

1 

58.8 
57.1 

50. 
42.8 
100. 

22 
10 

9 

8 

11 

10 

8 

5 
4 
9 

45.4 

Central 

80. 

Temporo- 

sphenoidal 

Cerebellar 

Extracerebellar  .  . 

55.5 
50. 

'81.8 

TITMORS   OF  THE   HYPOPHYSIS 


In  spi  to  of  a  large  number  of  researches  on  disorders  of  thc  pitiiitary  bodv, 
in  the  front  rank  of  which  nuist  be  placed  the  remarkablc  invcstigations  and 
cxperiences  of  Ilarvcv  Ciishing  and  liis  co-workers,  oiir  knowledge  of  this  ^* 
well  as  of  ali  tlie  other  "diictloss"  glands  or  bodies  is  stili  a  verv  meager  on^* 
In  a  consideration  of  this  subject,  we  are  eonfronted  by  a  number  of  problem^'' 
*^s()inc  of  wliich  eall  for  mere  svmptomatic  medicinal  measures,  some  for  oper^^ 
tive  relief,  and  some  for  the  administration  of  glandnlar  extracts  to  make  u^ 
for  a  doficient  secretion.''     (Cushing)  ^'One  patient  mav  need  merelv  a  sella    ' 
deeonipression  to  alleviate  the  headaches  of  capsnlar  distention,  another  ma^ 
require  partial  extirpation  of  a  struma  to  relieve  chiasmal  pressiire,  another,  wh(^ 
has  no  noiglilHn-liood  svmptoms,  mav  require  merelv  glandnlar  feeding." 

*^()n  the  other  hand,  (•oml)inations  of  these  methods  may  be  needed.     Thus^ 
ono  and  tli(»  same  iiidividnal  mav  nrgentlv  recpiire  snbtemporal  deeompression 
for  the  reli(^l"  of  eencial  pressiire  svmptoms,  and  snl)seqnently  the  sellar  floor,  or^ 
even  a  jnution  of  the  large  struma,  mav  be  removed  by  a  transsphenoidal  ronte 
to  save  the  ehiasm  from  further  damage;  at  the  same  time  the  X-ray8  mav  be 
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employed  to  check  further  celi  division  of  an  active  chromophobo  struma,  the 
patient  meanwhile  receiving  glandular  administration  to  supply  the  secretory 
deficit.  Hence  the  treatmeut  of  these  cases  is  neither  strictlv  surgical  nor  medi- 
cal,  biit  various  methods  must  be  adopted  according  to  the  immediate  demands 
of  the  individual  problem." 

The  above  quotation  from  Cushing  gives  an  excellent  summarj  of  the  sub- 
ject.  In  the  following,  I  shall  consider  only  the  siirgical  procedures  which  may 
be  required,  and  refer  the  reader  to  Cushing^s  monograph  and  to  other  publica- 
tions,  especiallv  that  of  Biedl,  on  Internal  Secretio^s,  for  a  discussion  of  the 
medical  and  glandular  treatment  of  hypophy8eal  disorders. 

INDIOATIONS    FOB    SUBGIOAI.    INTEBFEBENOE    IN    HYPOPHYSEAI.    DI8EASB 

The  8urgery  of  hypophy8eal  disease  is  stili  in  the  developmental  stage,  and 
our  present  opinions  will  no  doubt  be  modified,  if  not  entirelv  changed  within 
a  few  year8.  Surgical  interference  may  become  necessarv  in  these  conditions 
for  the  relief  of  headache  and  other  pressure  svmptoms,  for  the  relief  of  local 
pressTire  syniptoms,  or  to  modify  or  diminish  the  svmptoms  of  hvperpituitarism, 
e8pecially  when  they  are  accompanied  by  neighborhood  disturbances.  In  many 
conditions,  operative  treatment  is  unjustifiable.  Thns  when  the  svmptoms  are 
very  slight  and  not  progressive  or  only  very  slowly  progressive,  or  when  there 
is  acromegaly  without  other  symptoms  or  adipositv  and  sexual  impotence,  there 
is  no  justification  for  an  operation.  The  same  is  trne  when  there  are  only  slight 
eye  disturbances  which  remain  stationary,  nor  is  absolute  blindness  with  slight 
8ymptoms,  such  as  headache,  an  indication.  I  believe  that  up  to  the  present 
time,  the  most  urgent  indication  for  an  operation  is  gro\ving  diminution  in  the 
fields  of  vision  with  impending  blindness,  perhaps  already  blindness  in  one 
eye.  If  with  this  are  associated  severe  headache  and  perhaps  other  neighbor- 
hood symptoms,  then  the  justification  for  operative  treatment  is  undoubted. 
The  combination  of  acromegaly  with  these  s;sTnptoms,  when  the  latter  are  in  an 
early  stage  but  steadily  progressive,  will  often  form  a  sufficient  reason  for  an 
operation. 

The  choice  of  operation  will  depend  very  much  upon  the  experience  and 
skill  of  the  operator,  and  I  shall  do  no  more  than  describe  the  various  methods 
of  approach  to  the  hvpophvsis,  leaving  it  to  the  surgeon  to  select  for  himself  the 
procedure  he  desires  to  adopt. 

When  there  are  marked  neighborhood  symptoms,  due  to  the  extension  of  the 
growth  into  the  cranial  cavitv,  an  ordinarv  subtemporal  decompression  may  be 
necessarv,  but  I  believe  that  this  sliould  ahvavs  be  combined  with  a  puncture  of 
the  corpus  callosum  so  as  to  relieve  the  hvdrocephalus  of  the  third  ventricle 
which  is  so  often  present. 
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METHODS    OF    APFBOACH    TO    THE    HYPOPHYSIS  ^ 

As  18  always  the  ease  vvlieii  a  inctlioil  of  treatment  is  iii  its  developrneuST 
stage,  a  large  luimber  of  iiiethcKis  for  e^posiiig  the  sella  tiircioa  and  its  conttuts 
have  been  described,  manj  of  theni  haviug  boen  alreadv  tried  in  man,  otheps 
havinp:  I>eeii  worked  niit  on  tlie  eadaver.  It  vvonld  oecnipv  too  rnticla  spaco  evcDtc 
mention  ali  of  them,  nor  woulJ  it  be  of  real  val  ne  to  do  so*  The  methods  of 
access  have  been  either  transsphenoidal  or  intracranial. 

Accarding  to  Cushing,  an  approBch  to  the  hvpoplijsis  witli  osteijplastic  rcsec- 
tion  of  the  anterior  wall  of  the  frontal  sinus  and  noše  was  proposed  by  Gionlauo 
in  liil)7.  Sphloffer  iniproved  the  pmcednre  of  (Jiordano,  and  ho  was  follnwd 
by  lloehenegg,  v,  Eiselsberg,  Kocdier  and  others,  eaeh  surgeon  inodif^iig  and 
improviiig  upon  the  proeednrc  deM^rihed  hy  his  predecessor.  Thns  in  the  pkce 
of  reseetifin  of  the  frontal  sinua  as  practiced  by  SchlolTor  and  v.  Eisf^laberg, 
Kocher  simplv  deflet^ted  the  noše  to  one  side  and  enished  the  tnrbinate  bonei 
to  eaoh  sifle.  Bnt  ali  of  these  operations  werG  ver  v  niiitilating,  extensive  inci- 
sions  were  made  on  the  faee  and  forelieud,  and  defonning  sc*ars  remained. 

Kanavel  first  showed  that  it  was  possihle  to  reach  the  sella  through  tlie  in- 
ferior  nares,  the  noše  bcing  tnrned  np  after  an  ineision  at  the  nasolahial  junc- 
tion,  and  the  tnrhinates  and  part  of  the  aeptnin  heing  removed.  Kanavpl,  MiX' 
ter  and  others  were  able  to  sneeeasfuilj  rcaeh  the  sella  tnreiea  in  this  way. 
Halsted  then  snggested  a  snblabial  ineision  instead  of  tbe  infrauasal  iucision 
and  operated  J^neee-ssfnllv  hy  the  snblahial  inferior  nasal  ronte.  Thp  iiiethd 
adopted  bv  Cnshing  is  a  tranšapheiioidal  ajiproach  through  IIalsted's  ineision, 
although  niodified  in  manr  details  by  Cushing.  Finallv,  it  miist  be  meatiouetl 
that  Uirsch,  of  Vienna,  has  siiccesafnllv  operated  upon  a  considerable  niiiriberof 
patients  by  the  endonasal  ronte,  the  entire  operation  beiug  performcci  iiiuier 
local  anestheaia  through  one  nostril  after  reaection  of  tbe  septnni,  I  believo 
that  a  sellar  deeompression  is  aji  operation  whieh  shonld  be  done  bv  a  skilW 
rhinologist  who  shonld  have  no  diffienltv  in  opening  the  sphenoidal  sinnses  nntier 
local  anestheaia  and  renioving  tlie  Hoor  of  th(*  sella  tnreiea.  If,  as  IIirs^'h  lifis 
done,  the  entire  procedure  ean  ho  aeeoniplished  with  loeal  anestheaia,  wliat 
jnstification  is  tbere  for  prolonged  operations  nnder  a  general  anestlietic  by 
the  snrgeon  ?  This  statement  bas  reference  only  to  tlie  operation  uf  sellar  '1^ 
cojnpresaion  in  which  the  floor  of  the  sella  tnreiea  is  renujved  and  the  Ann 
opened,  and  perbaps  a  sniall  anion  nt  of  tnmor  tisHtie  enretted  nnt.  As  I  sbali 
sta  te  later,  I  favor  ratber  an  intracranial  metbod  of  approaeb  for  reasonB  tlia* 
sball  he  mentioned. 

THE    BURQWAIm   PBOOEDnBES 

The  anesthesia  is  of  great  importance  in  tliese  operations  and  deserves  a  fe^ 
special  word8.    There  is  no  doubt  in  mv  mind  that  the  ideal  anestbesia  for  Ihisj 
operation  is  tbe  method  of  intratraebeal  insnfflation.     Tt  is  especiallv  valuablfl] 
wben  tbe  transsphcnoid  operation  is  to  be  done,  for  tbe  anesthetist  is  never  inJ 
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the  way  of  the  operator,  the  intratracheal  tube  lies  in  the  comer  of  the  mouth 
and  is  never  in  the  way,  and  there  is  no  possibilitj  of  blood  or  mucus  running 
down  into  the  trachea  and  liings. 

The  danger  of  meningitis  is  considerable  when  the  transsphenoid  operation 
is  done,  and  the  patients  should  receive,  for  several  dajs  before  the  operation, 
fuU  doses  of  urotropin.  The  danger  of  meningeal  infection  from  the  trans- 
f rontal  operation  is  practicallj  nil,  that  is  it  is  no  greater  than  after  any  intra- 
cranial  procedure  in  which  the  dura  is  opened. 

The  advantages  of  the  transfrontal  approach  over  the  transsphenoid  are,  I 
believe,  the  foIIowing:  It  is  a  surgically  clean  operation;  the  sella  turcica  and 
hypophysis  can  be  clearly  exposed  and  as  much  as  necessary  of  the  diseased  parts 
removed  under  the  eye,  for  the  hypophysis,  especially  if  it  is  eniarged,  can  be 
about  as  well  seen  as  is  the  Gasserian  ganglion  in  the  low  temporal  method  of 
approach  to  it  in  operations  for  trigeminal  neuralgia.  The  scar  that  is  left  after 
the  transfrontal  procedure,  as  I  have  modified  Frazier's  operation,  is  very  slight, 
and  hardly  noticeable  after  a  few  months.  The  operation  is  easy  in  the  hands 
of  any  surgeon  who  is  used  to  cranial  work.  Cushing,  who  is  exceedingly  skill- 
ful  in  the  performance  of  the  transsphenoid  operation,  declares  the  operation 
favored  by  him  to  be  the  operation  of  choice,  and  believes  that  the  tumor  is 
often  sufficiently  large  to  prohibit  the  degree  of  cerebral  dislocation  necessary 
to  bring  the  interpeduncular  space  into  view.  In  making  this  statement,  I  do 
not,  however,  believe  that  Cushing  had  the  transfrontal  method  of  approach  in 
mind. 

I  believe  that,  if  one  could  surely  distinguish  the  cases  in  which  a  cyst  was 
to  be  drained,  the  transsphenoidal  sellar  decompression  would  be  indicated, 
while,  if  the  diagnosis  of  a  solid  tumor  was  made,  which  can  often  be  made  by 
the'X-ray,  the  transfrontal  procedure  would  be  advisable. 

The  Transsphenoidal  Operation  of  Ca8liing(Fig.  35). — The  shoulders  of  the 
patient  are  slightly  raised  so  that  the  head  drops  back  into  a  moderate  Rose 
position  and  the  posterior  nares  occluded  by  a  sponge.  A  cotton  pledget  is  in- 
serted  into  each  nostril,  the  upper  lip  drawn  up,  and  a  transverse  incision  made 
across  the  frenum  of  the  lip.  The  incision  is  carried  down  to  the  nasal  spine 
and  then  the  soft  parts  are  scraped  back  on  each  side  from  the  Iower  bony  mar- 
gin  of  the  bony  nasal  septum  opening  until  the  cartilaginous  septum  is  exposed. 

The  following  description  is  quoted  from  Cushing's  book,  "The  Pituitary 
Body  and  Its  Disorders" : 

*Trom  this  point  on,  the  performance  should  be  an  entirely  submucous  one,  the 
membrane  being  separated  from  the  bony  and  cartilaginous  septum  on  each  side.  In 
favorable  cascs  .  .  .  the  entire  operation  may  be  conducted  without  entering  the 
nasal  cavity ;  however,  owing  to  the  firm  perichondrial  attachment  at  the  anterior  mar- 
gin,  a  slight  tear  through  the  mucous  membrane  may  occur  on  one  side  or  the  other 
at  this  point. 

"A  dovp  sniooth  retractor  1.8  eontimotors  in  breadth  and  O  eontiniotcra  in  longth  is 
then  introduccHl  on  each  side  bctweon  the  freed  mucous  membrane  and  the  median 
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eartilaginous  and  bony  septum.  The  separation  of  this  pair  of  retractore  will  gife 
BuMeient  TotJin  ft»r  tlie  easy  reraoval  of  the  necessarj  strip  of  septum  in  a  few  largi^ 
piec-es.  Tliis  will  iiiclude  most  of  tho  Tompr,  the  lower  edpe  of  the  median  plate  of 
the  etbmoid,  and  a  small  strip  of  eartilage^  in  removing  whirh  Ballengei^s  swiTel  knife 
may  be  conveoientlj  usod.  .  .  .  With  the  original  retractore  stili  in  plače,  a  series 
of  dihiting  plugH,  rimning  up  to  a  diameter  of  1.8  eentiineters,  are  then  introducal 
separatiiig  the  retractore  to  each  side.     .     ,     .     The  twa  retractors  are  then  wlthdrnwii, 


FtQ.  35.— Anatomv  of  Tiiansbphenoid  Appkoach  to  Hypophysi8.     (KanaT^dL) 

tlieir  plače  heinif  taken  by  a  V»ivalvc  speeulimi,  the  blades  of  whieh  are  about  7  centi- 
muters  in  It*np:th  and  1.8  eentiineters  in  breadtb. 

"From  this  point  tbe  use  of  a  beadlight  is  esaential.  ,  .  •  The  sphetjoidal  at- 
taehmcnt  of  tlie  seijtum  is  then  identified  and  the  ^prowr  of  the  vomer  undc?rlying  tbe 
Bphcnojdiil  cells  may  be  renioved.  With  experient'e,  the  aphenoidal  sinusen  are  easilj 
identiiitMl,  bnt  it  is  well,  in  aO  cases,  to  keep  the  angle  of  approach  low  and  to  iolh^ 
the  posterior  marji^in  of  the  vomer,  m  as  to  minimize  the  chance  of  entering  tbe  po»- 
terior  ethnioidal  region  tbroij|?h  niistuke. 

**When  the  body  of  the  ephenoid  haa  beeii  identiiied,  the  ant4?Tior  and  lower  w«Iis 
of  the  sin  ušes  are  ebipped  awoy  with  long-handled  naaal  rongeurs,  and  after  tbe  ctafe 
ha  ve  been  free]y  openetl,  and  the  lining  nuirous  membrane  rcmoved;  there  is  rarelv 
any  diffiriilty  in  reoognizing  the  sellar  protrusion,  even  whero  there  ia  no  patbologic«! 
enlargemetit  of  the  fossa,     .     ,     . 

"The  floor  of  the  pituitary  fossa  is  thc*n  remove<:l  in  tnm,  this  iisnany  amountiTif' 
in  the  čase  of  a  tumor,  to  notbing  more  than  the  chipping  away  of  tbin  bony  Bcal^ 
whieh  are  oftcn  the  only  remnunt  of  the  hallooned  fosaa,  With  a  knife  hook,  wbi<^b 
can  be  insertod  througb  the  capaidi?  aiid  drawn  *>iitward,  a  crossed  ineision  is  inadc  m 
the  dural  encascmmt  of  the  gland  or  tumor,  and  sin-h  a  degree  of  extirpation  as  ffl^T 
seem  advišoble  is  then  ciirnVd  ovit, 

"The  transsphenoidal  pcrformancc  may  rcsolve  itself  into  any  one  of  the  fo11owin| 
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piocedures:  An  infrasellar  tumor  arising  from  a  hypophy8eal  rest  may  be  encoun- 
tered  and  removed;  a  mere  sellar  decompression  with  splitting  of  the  glandular  cap- 
sule  niay  be  performed;  intrapituitary  cjsts  may  be  found  and  evacuated;  a  frag- 
mentarj  extirpation  of  a  glandular  stnima  or  tumor  may  be  combined  with  the  sellar 
decompression." 

The  above  quotation  from  Cushing  gives  an  outline  of  the  transsphenoidal 
operation.  The  entire  subject  is  stil!  so  new  that  manv  modifications  will  STirely 
be  made,  and  we  therefore  reiet  the  reader  to  Cii8hing's  thorough  and  elaborate 


Fio.  30. — ^Author'8  Incision  fob  Tbanbfbontal  Craniotoict  fob  Expo8ure  of  Htpophtsib. 

description  of  the  procedure,  its  dangers  and  difficulties,  and  to  the  excellent 
paper  by  Lewis  and  Kana  vel  on  the  same  snbject. 

The  Transf rontal  Approach  hj  the  Hethod  of  Frazier  as  Hodified  hj  the  Writer. 
— Krause  was  the  first  to  suggest  an  approach  to  the  hvpophjsis  through  the 
anterior  cranial  fossa,  while  Borchard  first  attempted  the  operation  in  the  hu- 
man being.  Methods  for  approach  through  the  frontal  bone  were  then  worked 
OTitby  Kiliani  (1904),  McArthiir  (1908),  Bogoiavlenskj  (1912),  but  without 
doubt  the  best  operation  is  that  devised  by  Frazier  (1913).  The  operation  con- 
sists  in  the  reflexion  of  an  osteoplastic  flap  of  frontal  bone  with  its  base  in  the 
temporal  region,  the  removal  of  part  of  the  aupra-orbital  ridgc  and  portion  of  the 
roof  of  the  orbit  en  bloc  (latcr  to  be  rcplaccd),  removal  of  the  roof  of  the  orbit 
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down  to  the  optic  foraraen^  elevation  of  tlic  f rontal  lobe  and  depreasion  of  thc 
orbital  conteiits,  incision  of  the  dura  and  exposiire  of  the  cavitj  of  thc  sella 
turcica. 

1  have  inodificd  the  operation  in  that  the  snpra-orhital  ridge  remains  at- 
tiiched  to  the  boiie  Hap  aiid  in  making  the  base  of  the  flap  in  the  frontal  region 
so  as  to  avoid  a  scar  on  the  forehead,  The  operation,  as  I  perform  it,  is  tbe 
followiiig: 

X-n\y&  h  a  v  ing  l>een  taken  to  detemiiiie  the  size  and  extent  of  the  frouUil 
siniises,  tho  side  of  thc  frontni  hone  is  seleeteJ  in  \vhich  the  sinns  is  tlie  sjuallest 
If  tho  paticiit  bas  loat  the  slght  of  one  eve,  it  is  best  to  do  the  operation  on  tki 
side, 

An  incision  is  niadc  frora  the  inner  angle  of  the  eyebrow  outward  to  ttc 
externa!  an^dar  process  of  the  frontal  bone,  then  iipward  and  backwaTd  to 
within  the  hair  line  and  then  inward  to  near  the  median  line  (Fig.  36).  Wit!i 
an  ordinary  trephine,  openings  are  made  at  the  beginning  of  the  incision,  jost 
above  the  extoniaI  an^idar  procesa  and  at  the  iipper  oiiter  and  npper  iuiier 
angles  ni"  tho  incision  in  the  soft  parts.  The  bone  is  eut  in  the  usnal  mrtiiner 
with  llndson  forceps,     The  suft  parts  aro  slightlj  dissected  down  frora  tlie 

siipra-orbital  r  i  d  pc%  tlii« 
roof  of  the  orbit  about  I 
cm.  behind  the  sllI>ra^)^ 
bital  ridge  di^nded  bv 
slight  blows  with  a  small 
chiselj  the  siipra-orbitil 
ridge  ciit  at  each  trepbiDe 
opening  with  a  Gis^li  saw 
or  sharp  Liston  forcepJ. 
and  the  bone  fractured 
toward  the  median  line. 
On  aecoiint  of  the  thickness  of  the  bone  in  the  median  line,  it  is  nsuallj  neoes- 
sary  to  partij  divide  the  base  of  the  bone  flap  with  the  cranial  forceps. 

With  varions  rongeiirs,  the  thin  roof  of  the  orbit  is  removed  down  to  tlie 
optic  foranicn,  čare  being  taken  that  the  clirection  of  the  rongeiiring  is  correct 
so  as  not  to  open  into  the  ethmoid  sinuses,  and  that  the  periostenm  of  the  orbit 
18  not  injnred.  As  the  operator  approaches  tbe  optic  foramen,  a  long-blaJe*! 
rongeur  (Fig.  oT)  mnst  be  used,  tbe  orbital  eontents  depresscfi  and  thc  frontiil 
lobo  in  itš  dura  slightlj  eIevatc<L  As  soon  as  the  optic  foramen  is  reached,  anJ 
after  ali  oozijig  of  blood  has  been  controllcd  bj  gau2c  pressiire,  an  incision  about 
3  cm,  long  is  matle  from  the  exposed  aiitcrior  elinoid  process  toward  the  mediiui 
linCj  a  smnll  brain  retractor  introdnrcd  into  the  opening  and  the  frontal  lobe 
elevated,  The  optic  chiasm,  hjpophjsis  and  sella  tnrcica  are  now  in  good  view 
(Figs.  ns  and  ^0). 

When  the  trcatment  of  the  hjpophvseal  lesion  has  been  finisheci  the  bt^ne 
flap  is  retnrned  into  plače  and  the  soft  parts  sutnred  in  the  usnal  mannor. 


¥lQ,  37* — LONa-BLADBD  CBAlflAL  RoNaKC^R. 
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The  n|M3ratiun  is  not  at  ali  flitfieiilt  in  the  haiids  of  thc*  snrii;oon  expt^riencecl 
in  crailial  siirgerj,  and  an  excellent  expo8urc  of  tlio  r©gion  of  tlic  hvpopljjsis  ia 
tibtained.  It  ia  possible  to  extirpate  or  partiallj  reniove  a  gi'owth  from  arounj 
the  pitnitarv  body  in  fuU  view,  and  the  operation  is  surgicallj  verv  satisfactorj, 
The  amoimt  of  elevation  of  tlie  frontal  bcme  tliat  is  uecessarj  is  not  very  grmit, 


Pio,  38. — Transfrontal  Craniotomt  for  Exp09URje  orTlTPoPHrsift.     Bon«*  fiap  turniKi  back. 

SO  that  no  injury  to  the  brain  shoiiltl  occur.  The  orbita!  rouf  should  be  rc- 
moved  over  an  area  aliout  2  cm.  in  width,  and  if  an  ethnioid  sinus  be  opened 
it  should  be  closed  with  a  little  Ilorslej  wax.  The  siipra-orbitul  ridire  fonns 
part  of  tlie  osteoplaatic  Hap  whieh  is  better  than  if  the  iHme  is  reinoved  in  one 
piece  and  later  replaced  as  in  Frazier  s  operution.  The  anmnnt  of  vi^ilde  sear 
is  very  small,  only  a  small  line  betwe€n  the  external  angiilar  proeess  of  the 
frontal  bone  and  the  hair  liue^ 
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In  the  following  reniarks,  I  shall  confine  mjself  to  a  consideration  of  al 
of  the  brain  itaelf,  aiid  shall  leave  ont  of  eonsideration  tlie  extradiiral  abseesses 
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which  occur  after  ear  discase  or  diseaae  of  the  aeeessorj  nasal  siDuses,  because 
an  extradiiral  absccss  pretenta  none  of  the  siir^cal  problems  that  are  to  k 
solved  liefore  the  8iirgeori  can  sutisfactorilv  treat  a  collection  of  pus  witlim  the 
braiii  substance. 

Brain  abscesses  are  sometimes  met  with  in  cxploratory  eranial  operatioita 
where  the  surgeon  expected  to  find  a  neoplasm;  more  often  the  diagnoais  of 


Fio. 


39. — ^THANSFRONTAii  Cb4NIotomy  for  Exposuxb  OF  Htpopbtsib. 

'la  ciposed. 


The  liypophys6&l  irawtk 


1 


brain  abscess  is  made  before  the  operationj  especiallj  if  the  sjmptoms  of  intra- 
erunial  disca^e  have  foIlowed  an  old  or  receiit  niiddle-ear  disease. 

AVhen  the  surgeon  suapects  and  opera tes  for  a  braiu  abscess,  it  is  inadvisabl 
to  make  a  bone  flap  if  thia  ean  possihlv  bc.  avoided.  A  trephine  opening  sboi 
first  bo  made  of  a  siifficient  size  to  allovv  of  thorongh  aapiration  of  the  brai 
over  the  suspoeted  area»  A  biitton  of  bone  is  removed  with  the  trephine 
a  small  ineision  in  the  scalp  bas  bcen  made.  A  niek  ia  then  made  in  the  dura 
with  a  small  scalpel  and  the  braiu  aspirated  in  various  direetiotis,  čare  being 
taken  not  to  injnre  any  pial  veins  with  the  aspirating  needlc.    For  this  purposs 
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I  general]y  use  a  needle  with  a  blunt  point  such  as  bas  been  described  f  or  lumbar 
puncture  and  aspiration  of  tbe  ventricles. 

If  no  pus  is  discovered  by  aspiration,  it  may  be  necessary  to  proceed  to  tbe 
making  of  a  bone  flap  for  tborougb  exploration.  Tho  small  incision  in  tbe  dura 
is  closed  witb  a  silk  stitcb  and  tbe  scalp  incision  sutured  before  tbe  bone  flap 
is  made. 

If  pus  is  obtained  by  aspiration,  tbe  needle  is  left  in  plače  and  tbe  incision 
in  tbe  dura  enlarged ;  tbe  dura  and  pia-aracbnoid  are  now  swabbed  witb  tincture 
of  iodin.  A  grooved  director  is  tben  pusbed  into  tbe  abscess  cavity  along  tbe 
needle,  and  tbe  latter  is  tben  witbdrawn.  Tbe  opening  is  enlarged  witb  a  small 
dressing  forceps  and  a  drainage  tube  inserted  and  fixed  to  tbe  dura  by  one 
stitcb  of  fine  silk.  If  necessary,  a  few  small  gauze  strips  are  packed  ali  around 
tbe  tubo  wbicb  is  led  out  tbrougb  tbe  incision  in  tbe  soft  parts. 

Wben  an  abscess  is  found  after  an  osteoplastic  flap  bas  been  made,  tbe  tube 
can  usually  be  led  out  tbrougb  a  small  trepbine  opening  in  tbe  bone  made  in  tbe 
center  of  tbe  bone  flap.  Tbe  flap  of  bone  and  soft  parts  is  tben  retumed  into 
plače  and  sutured  in  tbe  usual  manner. 

Wbat  bas  been  stated  above  applies  to  abscesses  deeply  situated  in  tbe 
oerebral  bemispberes.  If  tbe  abscess  lies  near  tbe  surf  ace  of  tbe  brain  so  tbat 
it  can  bo  opened  widely  witbout  too  great  injury  of  nerve  tracts,  tbe  trepbine 
opening  sbould  bo  8ufficiently  enlarged  so  tbat  tbe  entire  affected  region  of  tbe 
brain  is  expo8ed.  Tbe  dura  must  tben  bo  freely  opened  and  tbe  abscess  laid 
wide  open  by  a  free  incision  in  tbe  brain  tissue,  in  order  to  obtain  perfect  drain- 
age of  tbe  abscess  cavity.  In  tbe  cerebellar  bemispberes,  it  is  justifiable  to  ex- 
cise  a  small  piece  of  a  lobe  so  tbat  drainage  couditions  sball  be  as  perfect  as 
possible. 

After-treatment. — Tbe  after-treatment  of  a  brain  abscess  is  of  very  great 
importance,  for  in  not  a  few  instances  tbe  drainage  is  not  good,  secondary 
abscesses  develop  causing  increased  destruction  of  brain  tissue  and  perbaps  rup- 
ture  of  an  abscess  into  a  ventricle  witb  a  fatal  outcome.  A  large-sized  drainage 
tube  sbould  always  be  used;  I  believe  tbat  some  of  tbe  failures  havc  been  dne 
to  the  use  of  too  small  a  drain.  Tbe  tube  sbould  not  be  removed  for  at  least 
several  weeks  and  if  gauze  drains  bave  been  used  in  addition,  tbese  sbould  be 
allowed  to  remain  in  plače  for  at  least  seven  to  ten  days.  Eacb  time  tbe  wound 
is  dressed,  tbe  skin,  drainage  tube  and  gauze  sbould  be  painted  witb  tincture 
of  iodin,  as  tbis  is  tbe  greatest  safeguard  we  possess  against  secondary  infec- 
tion  of  tbe  meninges  from  tbe  outside.  Tbe  drainage  tube  sbould  alway8  be 
fixed  by  a  safety  pin  so  tbat  tbe  end  of  tbe  tube  is  not  pressed  into  tbe  brain 
tissue  by  tbe  dressings. 

Large  doses  of  urotropin  up  to  100  grains  a  day  sbould  bo  given  from  tbe 
time  of  tbe  operation,  and  sbould  be  continued  for  several  weeks,  unless  bema- 
turia  develops. 

Fros^osis. — Wben  an  abscess  bas  niptured  into  a  ventricle,  the  condition 
is  iisually  a  bopeless  one,  altbougb  one  may  prolong  tbe  patient's  life  by  drainage 
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of  tbe  affeetcd  veiitricle*  T  am  not  aware  that  anv  caac  has  rocovered  in  wliidi 
a  braiii  absfes:^  luid  niptiired  into  one  of  t  ho  ventricies. 

Tho  progiiosis  of  brain  abseess  is  alwav9  a  serious  one.  The  most  favorahlc 
site  is  tbe  one  or  otlier  trinpriral  lol)e,  and  abseesscs  in  this  IiK*ation  secondarv 
to  car  discasc  offer  a  nini-b  better  progiiosis  tbaii  thosc  in  otber  parts  of  tlie 
hcmispbcres.  The  mortaIity  of  decply  aeated  abscesses  of  the  cercbral  h^mi- 
sphcrcs  is  nnicb  greater  than  that  of  ccrebellar  abscesses. 

I1ie  rcjiults  of  opcrations  for  chronic  abscesses  \vith  &terilc  eontents  arciiiucli 
better  thaii  tbose  for  reccnt  collcction  of  pus  contaiiiing  the  ordinary  orgaiiisma 
of  siippuration. 
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Whenj  aftcr  an  injurj  to  the  heaJ,  signa  of  compression  of  the  brain  occor, 
the  surgeon  niust  detennino  whcther  the  syinptoins  are  dne  to  a  large  collection 
of  blood  in  the  brain  tissne^  on  the  snrface,  or  on  the  outside  of  the  dnra.  \W\^ 
there  is  no  frac^tiire  of  the  sknll^  opiiiions  dilfer  aa  to  the  proper  indicatioiisfof 
treatment,  some  snrgeons  believe  that  every  patient  with  auspieious  sMaptora? 
sbould  be  operated  npon^  others  rcserve  for  opera tion  only  those  with  ven 
marked  si^ri?^  of  eerehral  eoniprcssion.  Wben  there  are  marked  slowiiig  of  the 
pulile  «ntl  rcspiration,  stupor,  bemiplegia,  and  perhaps  eonvnlsions,  the  opera* 
ti  ve  iiidications  ai*e  clear.  When  the  8yinptora8  are  less  marked,  c^refu!  obser 
vations  as  to  their  progressive  oliaraeter,  espeeiallv  slowing  of  the  pulsc  aiid 
respiration,  risiiig  of  the  blood  pressure,  and  enlargement  of  the  veins  of  the 
retimr,  are  neeessarv. 

If  the  surgeon  is  in  donht,  an  expIoratory  sknll  pnnctnre  shoiild  be  per 
formed*  By  nieans  of  tbis  little  operation,  which  can  be  done  nnder  local  anes- 
the^ia,  we  ean  detennino  not  onlv  \vhether  there  is  a  largc  collection  of  blood 
within  the  skull,  but  also  whether  it  is  loeated  on  the  outside  or  inside  of  the 
dnra. 

The  general  and  local  prcssnre  syraptom8  will  indicate  the  side  that  lui« 
to  bo  explored  and  if  blood  is  obtained  by  aspiration,  a  craniotomv  is  indicated* 
Opcrations  for  intraeranial  hemorrliage  give  very  satisfaetorv  resnit!«,  as  tii 
statistics  given  i)elow  will  shoWj  and  the  flangcrs  of  the  operation  are  very  HmiH 
if  tbe  eondition  of  the  patient  is  not  poor  before  the  operation. 

If  an  extradural  or  siibdural  hleeding  bas  been  diapiostieatefL  the  sknll 
shonld  ho  opened  by  remova!  of  tlie  bone ;  ostcoplastic  eraniotomy  shotdd  bepef" 
formed  onlv  for  hemorrhage  within  tlie  brain  snbstance.  Tf  the  operation  M* 
to  reveal  any  large  collection  of  blood,  a  snbtemporal  decompression  shonl^l  be 
perfomied  so  as  to  relieve  the  increased  intraeranial  tension  which  mav  be  doc 
to  nniltiple  small  blccdings  thrnnghoiit  the  brain  tissiies. 

Tf  bleeding  from  a  middie  menlngeal  artery  is  snspected,  an  opening  ahould 
be  made  in  the  middie  of  the  temporal  region.    This  opening  should  be  fairlv  l(*w 
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(hwn  so  tliiit  tlie  iiiaiii  bnujcli  of  tho  artcrv  ciiii  he  expo8ed.  Knnik^iii  tiua 
showii  tliat  after  mjiiry  of  the  aoterior  branch  of  tlie  arterj,  a  hemiitoiiia  i^  apt 
to  fonn  in  the  froiitotemptiml  regioii ;  after  injiny  of  tlie  posteriiir  brancli,  in 
the  parieto-occi pital  region ;  after  injurv  to  the  inain  arterv,  low  down  iu  tho 
itPiiiporoparietal  reij:ion  (Fig,  40).  and  !ip  de^^ii^niated  t\vo  recnons  \vLero  tlie 
itrepliine  upcnin^  should  bc  made.  I  believe  tliat  it  is  ahvavs  l>ctter  to  remove 
a  buttou  in  the  niid-teiiijjoral  region,  and  tli(^n  to  roiifrenr  away  the  bone  an- 
teriorly  or  posteriorlv  as  reqiure<L     As  soon  as  th(*  dura  is  oxpo9ed,  the  blood 


Fig.  40. — The  Location  of  the  Hematoma  in  HEMUEtnaAOE  from  the  Middle  Mentnijeal  Atitert 

AND  Iti»  Beancsks.     (Krdnlciti.) 

dot  miiat  be  waahed  avvay  with  a  streain  of  wa nn  soliition  and  bv  means 
of  gauze  spmges;  the  operator  must  make  a  thorough  seareli  for  the  bleed- 
ins;  point  and  must  applv  a  ligatiire  to  it;  be  slioiild  not  bo  isatisfied  if  he 
bas  rcninved  tbe  blood  chit  without  findinsr  the  soiiree  of  tbe  lileeding,  If 
Ho  bkeding  point  can  be  discovered,  it  is  advisable  to  drain  tbe  wonnd  with 
a  gmall  piece  of  gauzc,  lest  bleeding  shonld  recnr  after  tlie  Tvonnd  has  been 

I  The  operation  is  verv  siniilar  to  aii  ordinarv  snhtemporal  deeonipression 
Itnd  wil!  suffice  for  most  of  the  cases.  If  an  intradnral  clot  is  siispect-ed,  an 
Ineisirm  in  tlie  dnra  or  a  flap  of  the  dnra  \vitb  its  base  abovo  is  niade.  Intra- 
linral  cOots  ran  be  renKived  bv  irrigation  witli  a  genth*  strenni  of  sniine  soln- 
ion,  If  a  pial  vessel  is  bleeding  it  niiist  be  ligated  \vitb  liTie  silk.  Especial 
ttcntion  must  be  paid  to  the  iinder  snrfnee  of  tbe  teinporal  lobe;  tbe  lobe  must 


i 
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be  carefully  raisedj  antl  the  expos€tl  are  a  eleaiiseJ.  lii  t  h  is  way  miraerous  dote 
mav  be  washed  out  from  the  inuler  siirface  of  tlie  hemisphereSp 

If  tbere  is  reafion  to  suspect  eictra-  or  intradural  bleeding  on  the  otberaide 
of  the  head,  exp]oratory  puncturo  and  eraniotomv  slioiild  be  performed  on  the 
second  si  de,  followcd,  if  netessarv,  bv  siibtemporal  tiran  iotomj. 

If  tbere  is  reason  to  suspect  that  tbere  ia  a  eollcction  of  blood  in  the  Lemi^ 
sphere,  the  braiu  miist  be  aspirated  aceording  to  the  general  prineiples  laid  down 
in  anotlier  seetion  of  this  cbapter. 

The  treiitment  of  Iienitjrrhage  of  the  Bew-bom  deserves  especial  mentm 
It  haa  been  8hown  tbat  a  variety  of  intracranial  injuries  niay  occiir  duriiigbirtli. 
and  tbat  in  the  infants  tliat  ^urvive,  spastic  diplegias  (Little's  dit^ease),  epl^ 
Icpsv,  and  idioev  are  of  freipient  i>cenrrence.  Not  a  fcw  of  tbese  birth  injuries 
are  dne  to  the  overlapping  of  tbe  parietal  bones  during  de]ivery.  Bleedinf 
within  tbe  dura  and  into  the  oartex  is  apt  to  oecnr  cither  from  pial  veius,  tears 
of  the  tentoriuni  or  hiceratioii  uf  the  eortex,  Cushing  was  the  iirst  to  draw 
attention  to  the  possibilitj  of  saving  some  of  tliese  infants  bv  earlv  operation, 
and  be  bas  reported  a  nimjber  of  verv  snccessful  resnlts  after  tinilateral  an-i 
bihiteral  operations.  Tbe  infants  etand  the  operatiou  reniarkably  well  if  little 
blood  is  loat.  \Vheu  the  sealp  ia  incised  eaeh  hlceding  vessel  shoidd  be  caogbt 
as  »ocn  as  it  is  en  t*  The  elastic  tonrnitpict  sbould  never  be  applie«!  to  tbe 
infant*8  head,  lK?canse  the  amonnt  of  elastic  pressore  necessarv  to  eontrol  bleed- 
ing will  force  the  brain  out  of  the  skull  as  soon  as  the  dura  is  ineised. 

After  a  large  flap  of  the  soft  parts  bas  been  ontlined,  the  bone  is  rapidlj  cut 
with  a  pair  of  lieavv  cnrved  šeissors,  and  tlie  dura  incised  parallel  to  the  incimc^ 
of  the  bone.  Clots  are  reraoved  from  the  surfacc  of  the  brain  by  gentle  8pon|^ 
ing  and  bv  irrigation  witb  saline  soliition,  Tbe  dura!  incision  ia  accurateJv 
elosed,  and  the  htmc  tiap  retiirned  into  jdaee  and  the  sealp  sutiired.  If  tlierei* 
reason  to  sn^peot  bleeding  on  the  npposite  side,  aspiratiou  is  done,  followe<lt  ^ 
necessarv,  bv  exposuro  of  the  brain  on  that  side.  . 

Tbe  stigpestic*n   has   ofton   been   inade    to   attempt  the   operative   relief  of  non-  ^ 
traumntie   intracerebral   heiiiorrliflKe,   of  the  ordiimry   apoplexy,   and   Horsl^  is  m 
eiithiisiastie  advoeate  of  sueh  a  inethod  of  treatmeut.    Up  to  the  present  tirne,  lioweTer, 
tbe  reaults  of  operatioiis  bave  been  ver>*^  jmor, 

Finallv,  in  tbe  abaenee  of  a  large  eolleetion  of  blood,  a  snl^temporal  decm- 
pression  niay  be  of  benefit  in  relieving  tbe  syniptom9  of  increased  intraeraairi 
pressiire  due  to  nniltiple  small  heniorrbagea  in  and  aronnd  the  brain. 

The  resni  t  s  of  opera  ti  on  s  for  intracranial  hemorrhage  defiend  very  mud 
tipon  tbe  time  when  tbe  patients  have  been  operated  npon  and  the  presenceor 
absence  or  complieating  injtirv  to  the  brain  itself.  Cnstodis  eollected  108  cases 
of  injnrv  to  the  niiddle  meningeal  arterv  %vhicb  were  snbjeeted  to  operation 
with  8G  recoveries  and  22  deatbs,  a  mortalitv  of  20.37  per  cent.  The  mortiilitv 
of  intradural  hemorrhage  with  operation  is  higher — of  166  cases  coUected  by 
Henscben,  53  died,  31:9  per  cent 
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CRANIOTOMY   FOE  1PILEPSY 


Convnlsiv©  attaclcs  oe(?ur  iii  a  large  mimber  of  intracranial  conditions  and 
the  removal  of  the  caiise  ia  ofteii  followed  by  a  cessation  of  tlie  conviiUions. 
Thii8  the  extirpation  of  a  tumor  from  the  Rolandic  area,  tlie  emptving  of  a 
cvst  in  a  cen*bral  lieniisphere,  or  the  removal  of  a  clot  from  tlie  cortex  will  ofteu 
remove  the  irritation  whieh  caiisea  the  cortical  disdiarges. 

Asi  de  from  theso  and  similar  coiiditiouSj  epileptic  convnlsions  may  follow 
a  cranial  injtirv  or  a  fraetiire  of  the  BkiiU,  or  they  inay  appear  without  any 
knowii  caiise,  These  conviilaioiis  are  either  generalized,  atfeeting  both  sides 
of  the  fflce  and  ali  the  extremitie9,  or  the  attaeks  mav  atTect  only  one  side  of  the 
l»ody  or  part  of  one  side.  These  latter  attacka  may  regiilarly  hegin  i  a  one  side 
of  the  face  or  one  extreniity,  and  tlien  spread  to  the  other  limb  and  to  the  faee 
on  the  same  side,  or  remain  loealized  in  the  one  limb,  Thia  is  the  type  which, 
since  the  classical  deseription  of  llnghlings  Jackson,  we  know  as  *'Jacksoniaii 
epilepsv." 

Manv  attempts  have  been  made  tobenefit  the  so-called  idiopathic  gencralized 
epilepsv  by  operative  inotliods,  and  a  large  varietv  of  pn>cedures  haa  lK*en  rec- 
ommended.  Most  of  these  methods  have  been  based  upon  the  prineiple  of 
deeompression ;  bv  means  of  large  openings  in  the  cranial  bones  the  surgeon 
attempted  to  relieve  the  convnlsive  attacks. 

The  results  of  ali  of  these  operative  procediires  have  been  poor,  and,  in  the 
large  majoritv  of  the  eases,  the  attacks  were  either  nninfluenced  by  the  opera- 
ti  on  or  rcturncd  after  a  short  tirne. 

A  large  number  of  operative  proccdiires  have  been  siiggested  and  recom- 
I  iiiended  for  the  snrgieal  treatment  of  epilepsy  outside  of  the  operations  npon  the 
l^braiu  above  mentioned.  Manv  of  these  have  been  founded  npon  insufficicnt 
pilata,  and  have  proved  fiitiie.  Among  these  may  be  mentioned  reseetion  of  the 
!  cervical  8;^nnpathetic  which  wa8  once  very  highlv  recommended  by  Joimesoo. 
:  The  good  resnlts  at  first  reported  were  nndonbtedlv  dne  to  the  faet  that  epileptic 
attacks  will  often  ccase  for  a  few  months  after  any  opcration. 

I  do  not  Itelieve  that  \ve  are  jnstified  in  recommending  any  kind  of  operative 
interferenee  in  generalized  idiopathic  epilepsy. 

!  If,  on  the  other  hand,  the  convnlsive  attacks  regiilarly  begin  in  one  set  of 
Itiiudcles  and  then  affeet  other  niuaeles  in  snccession,  we  are  jnstified  in  tho 
! nssumption  that  the  convnlsive  attack  is  caused  by  an  irritation  of  the  cortical 
renter  which  controls  the  niovements  of  tlie  gronp  of  muscles  that  is  first 
aflFected ;  an  ex]:)loration  of  this  area  in  the  cortex  is  jnstifiable,  \vith  the  hopo 
that  either  a  remediable  lesion  will  be  fonnd,  or  that,  by  cKcision  of  this  area, 
Httacks  will  be  preventcd 

Operative  interferenee  may,  therefore,  be  required  in  the  foIlowiDg  cases  of 
Jaekaonian  epilepav : 

1.     Po.št4raumniie,     Epileptic  convnlsions  are  verv  frequent  after  frae- 
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tures  of  the  skiiU,  and  the  operation  may  reveal  adbesions  betweeii  the  cortex 
and  the  dura,  or  other  cortical  changes. 

2.  Idiopathic  fonns,  where  there  is  no  known  cause  for  the  attacks,  but 
where  their  localization  makes  an  exploration  of  the  affected  area  justifiable, 
in  spite  of  the  faet  that  the  convulsions  form  the  only  symptoni.  In  a  certain 
number  of  these  cases,  an  organic  disease,  such  as  a  small  neoplasm  or  cjst  or 
a  localized  process  in  the  pia  mater,  may  be  discovered  at  operation.  In  most 
of  the  patients,  no  changes  will  be  found,  with  the  exception  of  the  edema  of  the 
pia  mater  which  occurs  after  convulsive  attacks  and  which  must  not  be  mis- 
taken  for  the  cause  of  the  convulsions. 

As  the  results  of  operative  interference  in  ali  forms  of  Jacksonian  epilepsv 
in  which  no  local  lesion  is  found  are  very  poor,  the  surgeon  should  be  very  con- 
servative  in  his  indications  for  operative  interference. 

The  results  of  operations  for  posttraumatic  Jacksonian  epilepsy  in  vrhicli 
depression  of  bone,  a  cyst,  or  a  bony  splinter  pressing  upon  the  cortex  are 
found,  are  much  better  than  those  in  which  no  lesion  is  discovered.  The  brain 
should  be  expo8ed  through  a  large  osteoplastic  flap,  and  the  dura  incised.  De- 
pressed  bone  is  removed,  adhesions  between  the  cortex  and  dura  are  separated, 
cyst8  are  opened,  and  the  cortex  is  excised  if  it  appear  diseased.  The  edema  of 
the  pia  which  is  so  often  present  is  relieved  by  numerous  small  needle  punctures. 

If  adhesions  exist  between  the  dura  or  soft  parts  (if  there  is  a  defect  in  the 
dura),  these  should  be  divided,  and  a  piece  of  Cargile  membrane  used  to  cover 
the  expo8ed  portion  of  the  cortex. 

If  the  changes  in  the  cortex  are  only  slight,  or  if  no  changes  are  visible  to 
the  eye,  excision  of  the  cortex  over  the  motor  area  corresponding  to  the  parts 
that  are  primarily  attacked  by  the  convulsive  attack  is  indicated.  By  mcans  of 
a  unipolar  electrode  the  location  of  the  area  to  be  excised  is  first  determined 
(see  Faradization  of  the  Cortex).  The  pial  vessels  over  this  area  are  then 
ligated,  and  the  cortex  to  a  depth  of  0.6  to  0.76  cm.  excised  with  a  small  scalpel 
aided  by  small  curved  scissors.  The  bleeding  is  never  great  and  is  easilv  con- 
trolled  bv  means  of  pressure  with  cotton  or  sponges  wrung  out  in  hot  salt  solu- 
tion.  The  area  of  cortex  in  which  the  excision  has  been  made  is  then  covered 
with  a  small  piece  of  Cargile  membrane,  and  the  dura  closed  in  the  usnal 
manner. 

I  do  not  think  that  the  majority  of  reports  of  results  obtained  give  us  the 
proper  idea  of  what  is  really  accomplished  by  operations  for  Jacksonian  epi- 
lepsv where  no  distinct  lesion  such  as  a  tumor  or  cyst,  depressed  bone  or  a 
splinter  of  bone  in  the  cortex  is  foimd.  Any  operative  procedure  is  apt  to 
cause  a  cessation  of  the  convulsive  attacks  for  a  time,  but  in  a  few  months  or  one 
or  two  vears  later,  the  attacks  return.  We  can  therefore  consider  as  cured  onh* 
those  patients  in  whom  no  attacks  ha  ve  occurrod  for  a  number  of  years. 

If  we  exchide  cases  of  rcflex  epilepsv  in  which  a  cure  followed  an  operation 
in  other  parts  of  the  body  than  the  brain,  the  best  results  that  we  may  expect 
from  operations  for  traumatic  cortical  epilepsy  are  about  10  to  15  per  cent.  of 
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dcfinite  ciires.  Tilman  coIlecte<l  200  caaes,  with  11  per  cent.  of  ciires  for  longer 
tliiin  thrc€  jears,  10.8  pcr  cent.  for  over  one  year,  aiid  1^.8  per  cent.  for  o  ver 
one-Lalf  year,  Iniprovement  occurred  in  aboiit  15  per  cent.^  and  deatli  in  G 
per  cent.  Of  20  cases  of  hi  s  own,  4  were  well  for  more  than  three  years»  3 
1  for  more  than  two  vears,  3  for  more  than  one  year,  and  2  for  more  tlian  oiie- 
half  year.  Oppenheiin  atates  that  wc  can  expect  onty  aboiit  6  per  cent.  of  cures, 
no  matter  what  the  nature  of  the  operation. 

The  operation  shonJd  bc  done  as  earlj  as  possiblej  before  the  cortex  has 

undergtme  **cpileptogeuic  changes/* 

I         It  is  in  no  way  proven  that  increases  of  intracranial  pressnre  may  be  the 

hiBUse  of  epileptie  attacksj  and  therefore  there  is  no  jiistification  far  the  attenipt 

W%  iniprove  epi!cpsy  by  mcans  of  decomprosnive  operations  as  advised  by  Kochcr. 
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CHAPTER   XI 

THE  TECHNIC  OF   CEBEBRAL   SUBGEBT 
James  H.  Kenyon 

It  has  been  my  privilege  to  have  worked  with  the  late  Dr.  Frank  Hartlej 
(22),  particularljr  in  connection  with  8urgery  of  the  central  nervous  sy8tem, 
and  the  following  is  a  deseription  of  the  principles  and  methods  employed. 

GENERAL   OONSIDEBATIONS 

The  ideal  of  the  surgeon  should  be  to  render  exploratory  operations  on  the  head  as 
simple  of  performance  as  an  exploTatory  laparotomjr,  with  as  8atisfactory  an  ezposure 
and  accompanied  by  no  more  disturbance  to  the  patient,  either  immediate  or  remote. 

The  aim  of  the  surgeon  in  cerebral  8urgery  should  be  directed  toward  (1)  the 
lessening  of  shock  by  diminishing  hemorrhage  and  shortening  the  time  of  operation, 
which  is  even  more  important  in  8urgery  of  this  region  than  elsewhere  in  the  body. 

(2)  Obtaining  a  good  generous  expo8ure  of  the  operative  field  so  that,  no  matter 
what  condition  is  found,  it  may  be  dealt  with  easilj  and  thoroughly  without  undue 
manipulation  or  retraction  of  the  brain  and  without  delaying  the  operation  by  further 
bone  removal.  This  must  be  done  in  such  a  manner  as  not  to  interf ere  with  the  sub- 
8equent  complete  restoration,  as  far  as  possible,  of  the  protecting  cranium,  for  which 
purpose  an  accurately  fitting  osteoplastie  flap  is  made  of  such  a  size  and  shape  as  to 
offer  the  best  ezposure,  with  sufficient  blood  8upply  to  insure,  after  its  retum  and  care- 
ful  suture,  a  perfect  primary  union.  In  certain  cases  it  may  seem  best  to  remove 
part  or  ali  of  this  bone,  but,  even  so,  the  initial  cutting  of  it  in  one  piece  is  quicker 
and  easier  than  rongeur  removal. 

(3)  Selecting  a  method  for  making  this  flap  which  will  lessen,  for  the  operator, 
the  necessary  phy8ical  work  and  thus  leave  him  with  untired  hands  for  the  more  deli- 
cate  intracranial  manipulations. 

Particular  emphasis  is  placed  upon  accuracy  in  loeating  the  intracranial 
condition  by  some  ea8ily  applied  method  of  cerebral  topography  which  will 
hold  good  for  ali  ages  and  races;  upon  a  large  generous  opening  in  the  skull 
of  such  size  and  location  that  no  further  bone  removal  will  be  nece8sary;  upon 
a  simple  and  casy  method  of  cutting  the  bone  wliich  will  be  safe  and  efficient 
under  aH  conditions. 

Simplicity  in  the  armamentarium  is  particularlv  desirablc,  but  it  is  not 
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this  bj  sacrificing  efficiencj  imder  ali  the  varied  conditions 

Rr  €3taniple,  manj  methods  eKcelling  in  simpHcitv  and  efficiencv 

mil  prove  unsatisfactorj  wheii  a  thit*k  or  very  liard  skiill  k 


aeeideDts  are  recorded  during  the  use  of  aliiiost  every  knowD 
For  €xaniple,  cLisels  whieli  reqiiire  undiie  poiiiKling  and  thiis  in- 
'  tlie  diocJv,  maj  penetrate  too  deeplv.  Gigli  saws  mav  daiiiage  the  dura. 
saw8  with  a  guide  betweeii  the  dura  and  bone  niay  ca  teh  in  adhcrcnt 
ai»d  damage  it.  Circular*saws  with  circular  guards  maj  ciit  the  dura  if 
opermtor  has  not  niade  holes  enongh  to  give  hiiii  an  aceurate  idea  of  ilic 
af  bone  al(*ng  caeh  side  which  haa  to  be  ciit.  DrilU  whieli  are  sup- 
Iposed  to  loek  have  failed  to  do  so  and  have  peiietrated  too  deepij  with  lmfo^ 
nmate  results.  The  ciitting  trMith  on  the  slot-forniing  foreeps^  workiiig  froin 
vritliin  oiitward,  haa  anapped  otf  and  the  piece  sub3eqiiently  found  eiubedded 
in  the  braiu. 

Oiie  must  tben  sclect  some  method  of  ciitting  the  bone  which  iuvoh^es  the 
mmimnni  risk  \vith  the  maximum  efliciencv  under  ali  conditions. 


METHODS  OF  CUTTINa  THE  BONE 


Chisel. — Bone  removal  with  the  chisel,  either  entire  or  as  an  ostet)pl 
flap,  Wii.s  einplojed  at  one  tirne,  but  for  manv  obvions  rea^ns  haa  been  i 
doned,  exccpt,  of  conrse,  in  niastoid  opcrations. 

TrepKine  or  Burr,  Followed  by  Eongeurs,^ — In  cases  where  the  bone  ia  Dot 
to  be  saved,  one  or  more  opeiiings  are  raade  with  a  burr  or  trephine  near  tlie 
center  of  the  portion  to  be  reraoved  and  the  anrronnding  bone  is  ciit  awav  witli 
rongeiir  forceps  to  the  desired  exteot*  This  method  ia  quiek,  simple^  and  safe^ 
provided  the  bone  is  not  thick  or  hard,  in  which  čase  considerable  tirne  and 
phjsical  labor  are  reqvnred.  This  mannal  work  tires  the  operators  hand  and 
renders  more  difficult  the  sub&equent  dcHcate  intracrauial  w<»rk.  A  boue 
defect  18  left,  which,  exc©pt  in  the  caaes  reqniring  a  decompression,  is  not  de- 
sirable  and  niay  reqnire  a  snbsequent  operation  for  its  closnre,  A  disadvgn- 
tage  in  using  this  method  is  that  one  is  rather  influenced  to  make  an  insufficicnt 
exposiire. 

Gigli  Saw* — The  Gigli  saw  furnishes  a  ver  v  good  method  of  mak  ing  an 
osteoplastic  flap.  Several  holes  are  made  aronnd  the  periphcrj  of  the  flap  «n> 
the  piece  of  bone  to  bc  reraoved,  either  with  Inirrs,  drills,  or  a  sniall  trephine. 
A  sni  table  gnide,  a  watch  spring  or  probe,  is  then  passed  from  one  bole  lo  the 
other  bet\veen  the  dnra  and  the  skull.  This  gnide  is  threaded  to  a  Gigli  mt^ 
ea\v  whieh  is  pnlled  throiigh  and  is  then  made  to  cnt  the  intervening  bone 
from  within  ontward.  ■ 

This  is  a  verv  good  metliod  in  that  it  gives  an  acenratelj  fitting  bone  flap, 
but  it  haa  the  objections  of  being  sIow,  the  savvs  are  verj  apt  to  break,  ani 
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I>ften  considerable  diffitniltj  is  experieiR*cd  in  jniasiiig  the  snw  frnin  <nie  liole 
to  the  other,  particiilarly  if  the  dura  is  adherent  to  the  bone.  In  this  čase 
khe  saw  may  pass  under  the  dura  and  cut  it,  (A  grooved  protecting  guide 
»hould  be  used. — Editor.) 

Trephine  or  Burr,  Followed  by  Slot^utting  Forceps. — Another  method  of 
forming  an  osteoplastic  flap  is  to  muke,  with  a  trephine  or  burr^  3  or  4  holea 
outlining  the  opeiiiiig  and  then  with  an  especiallv  coiiatructed  forccpa  to  ent 
a  slot  between  theni,  A  short  portion  of  bone,  generali  v  opposite  the  nncut 
side  or  hinge,  is  cut  with  a  Gigli  saw  in  order  to  give  a  better  fitting  flap. 

There  are  several  makes  of  these  forceps  whioh  are  of  similar  constrnction 
in  that  they  cut  from  within  outward*  Thev  aro  siniple  and  safe  but  leave  a 
wide  slot  with  a  poorlj  fitting  flap.  In  thick  hard  bone  their  oper at ion  is 
difficult  and  the  inner  jaw  bas  been  knowM  to  break  with  subsequent  injury  to 
the  brain  from  tbc  fragment  flying  inward. 

Tliese  slot-entting  forceps  are  named  from  their  varlous  designers,  De 
Vilbiss,  Dahlgren,  Blaisdellj  Iludson. 

Fralse. — In  1807  Crver  of  Philadelphia  designed  an  apparatn«,  a  fraise, 
similar  to  a  twist  drill  with  spiral  bladcs  which,  \vhen  revolved  by  a  ilexible 
cable  or  pulley  and  bel  t,  and  pni  led  sideway8,  would  cut  a  slot,  The  lower  end 
rested  in  a  metu  I  shoe  wbich  formed  a  depressor  for  the  dura  and  \vas  con- 
nected  to  the  handlc  by  a  narrow  piece  of  metal  In  about  1900  Sudeck  de- 
vised  a  fraise  with  a  similar  cutting  principle  but  with  a  small  metal  button 
firmly  fastened  to  the  tip^  which  aerved  as  a  dural  depreasor  and  protecton 
This  wa9  opera ted  by  mcans  of  an  electric  motor  and  a  Hexiblc  shaft,  Bercut 
and   Borohardt  in  190C  made  modifications  of  the  fraise. 

METHOD  OF  USING  THK  FBAISE. — The  fraise  is  introduced  through  a  hole 
in  one  corner  of  the  flap  and,  by  puUing  it  in  the  proper  directionj  is  made  to 
cut  a  slot  from  this  bole  to  a  simikr  one  made  in  the  other  corner  of  the  flap, 
wbere  the  instrument  is  lifted  out  A  sligbt  np-and-do\vn  moveinent  at  riglit 
angles  to  the  surface  facilitates  the  cutting.  The  fraise  rcquiros  considerable 
power  to  operate,  bcn^omes  hot  quiekly,  and  cuts  a  wide  slot»  so  that  nnless  that 
l|Mirtion  of  tlie  bone  opposite  the  hinge  is  cut  in  some  other  way,  as  with  the 
Gigli  saw,  tlie  flap  will  svving  in  and  rest  on  the  dura  ratlier  tlian  tlie  surronnd- 
ing  bone.  \Vith  a  thick  hard  bone  tlie  cutting  is  difficult,  adherent  dura  and 
u  ne  ven  bnne  are  trtaihlesome,  and  the  dnraj  a  t  times,  is  caugbt  and  torn< 

Circular  SaWp  —There  are  variona  circular  saws,  some  with  an  adjustable 
fihoe,  whieh,  coniing  in  contaet  with  the  outer  surface  of  the  sknll,  regulatea  the 
depth  to  which  the  saw  will  cut  Powell  and  Marsland  saws  are  examples  of 
this  type.  There  are  stili  other  circular  8aws,  as  the  sancer-like  one  of  Van 
Arsdale,  witli  a  guard  following  the  saw  and  extcnding  iinder  the  bone  to 
protect  the  dura*    There  are  also  the  Sndeck  and  the  Doven  circular  sa\va, 

A  rapidly  revolving  circular  saw  imprcsses  manv  surgeons  as  being  very 
dangerous,  not  only  to  the  operator  and  assistants,  but  also  to  the  patient,  A 
brief  fanuliarity  with  its  nae,  however,  soon  convinces  one  that,  with  any  čare 
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at  aH,  there  is  really  no  danger.  There  is  no  danger  to  the  operator,  as  his 
hands  are  occupied  holding  the  instrument  and  cannot  come  near  the  8aw. 
The  assistants  have  onlj  to  keep  their  hands  away,  ilever  to  sponge  when  the 
8aw  is  ninning,  and  to  hold  the  retractors  from  the  end  and  not  up  close  to  the 
wound.     As  to  the  patient,  properly  placed  retractors  will  protect  the  soft 


Fio.  1. — Washer8,  Drills  andOther  Instruments  for  the  Circular  Saw.  1,  Washen  or  smrdi 
for  the  circular  saw.  Each  stampcd  with  a  number  from  2  to  8  inclusive.  This  number  aliows  in 
millimeters  the  depth  the  saw  will  cut  wheii  that  particular  wa8her  U  attached  to  it;  2,  cireolir 
8aw,  3.5  cm.  (1^6  inchcs)  in  diametcr;  3,  chuck  for  holding  amall  drills;  4,  fraiae  with  serrated  bUda 
and  button  for  protecting  the  dura;  5,  a  Doycn  cutter  for  starting  the  holes;  6.  spherical  burr  mounted 
on  a  conical  one  to  be  used  after  for  reaming  out  the  holes  to  permit  the  insertion  of  the  meunre; 
7.  Hartley-Kenyon  burr  with  which  the  holes  may  be  started  and  completed.  thus  diminating 
the  two  cutters  previou8ly  used;  8,  end  view  of  7;  9,  measure,  graduated  in  miUimetere,  for  i 
uring  from  within  outward  the  skuH  thickness  at  the  holes. 


parts  from  damage.  An  accurate  knowledge  of  the  thickness  of  bone  to  be  cut 
and  the  placing  on  the  saw  of  a  suitable  guard  which  will  not  permit  of  ita 
cutting  ali  the  way  through  by  1  to  2  mm.,  prevent  damage  to  the  dura  or  brain. 

Ali  shoes,  guards,  or  protectors  sliding  between  the  dura  and  the  bone  have  been 
abandoned  beeause  they  may  catch  in  adherent  dura  and  damage  it  or  become  jammed 
on  unevcn  bone.    Furthcrmore  they  are  unnecessarj. 

Of  ali  the  varioiis  methods  we  have  tried,  the  one  which  is  the  most  satisfactOTj, 
fulfiUing  the  greatcst  number  of  requirement8  under  aH  conditions,  whether  cutting 
large  or  small  opcnings,  whether  the  bone  is  to  be  removed  and  not  replaced,  or  during 
the  formation  of  an  osteoplastic  flap,  regardless  of  the  thickness  or  densitj  of  the 
bone,  is  the  Doyen  circular  8aw  and  washer8  (Fig.  1,  Nos.  1,  2),  the  Doyen  measure 
(Fig.  1,  No.  9),  and,  for  making  the  holes,  a  burr  designed  by  the  late  Dr.  Frank  Hart- 
ley  and  myself  (Fig.  1,  Nos.  7,  8). 
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THE  MOTOR. — The  power  to  tjperate  tliese  Ijurrs  and  tlie  Haw8  niiiv 
be  obtained  from  aii  electric  iiiotnr^  i/tt  to  14  borae  power,  mounted  on 
a  staud  or  table,  and  a  riexible  eable,  eitber  nf  twi8ted  wire  or  one  enm- 
posed  of  links,  with  a  ilexiblc  motal  sleove.  Tlie  eable  niav  he  rtjiidered 
aseptic  bv  wrappiDg  it  in  a  sterilized  bandage,  or,  bctter  stili,  bv  ateriliz- 
ing  it  in  the  steam  sterilizer  wit!i  tbe  dressings  or  bv  boiling  it  witb  tbe 
insrtrnments. 

The  eable  rnust  have  eonsiderable  strengtb  or  it  wi!l  twist  off,  eoil  np,  or 
ohatter.  A  eable  of  the  proper  strength  is  heavy  and  stiff,  A  ehange  of  the 
operative  field  or  of  tbe  position  of  tbe  operator  will  often  reciuire  a  complete 
cshange  of  the  motor,  table,  etc. 


I 


This  combination  of  table,  motor  and  eable  bas  manj  objeetions.  To  do  nway 
"^th  thrse  undesirable  features,  I  huve  devised  a  sraall  loutor  which  Ciin  be  hi*ld  in 
"the  operattjrs  hands  with  a  ewit(*h  coiitrol  under  bi;^  fingen  imd  \vitb  the  cutting 
toob   connected  diTeetly  to  the 

motor    ehaft.      It    is    bo    con- 

strueted  ihat   the  ontside  shell 

with   the   wire  ean  be  renioved, 

boileij,   and   reaasemlded.      Thi^ 

motor  ifl  so  woutHl  that  it  will 

nin  on  the  standard  eomniercial 

ctirrent  of  115  volta,  either  di- 

reet  or  alternating,  or  it  majr  be 

wound  to  rtm  on  a  storage  bat- 

tery  of  from  5  to  12  volts, 

These   motors   are   made   in 

two    sizes.      One    type    weiG:h9j 

complrte  with  the  hondle,  about 

9  po  u  uda  and  ran  s  at  a  speed  of 

from  3,1100  to  6.0(¥i  re  volu  t  iona 

a  minnte,  and  develops*  a  bon  t  % 

horee  po\Yer.     The  other  type  is 

Ughi^r,     weiKhinff     about     6 

pounds    complete,    and     runa 

Sf>inewbat    faater.      It    develops 

abont  1/12  horse  power,  whioh  i^ 

sufficient    to    operate    the    burr 

and  saw. 

Tbe  artual  working  time  of 

the«e    motors    is   so    brief    thnt 

they  con  be  ti|?htly  enrlosed  in 

Q  metal  čase  without  dnnirer  of 

orerheatin^.      The    10    fpet    of 

wire  whieh  is  coimeeted  to  the 

motor   is   the   ordmnry   flexible 

eleetric  light  wire,  on<l  ca  ti  be  boilecl  rcpejitedly,  preferablj  in   plain  water  withont 

soda,  and,  vvvn  \vhlh  wct,  it  can  he  nscsl  vvitliont  nny  tnuiblč.     Anutber  aati3factoty 

way  of  f^tcrilizin^  tiic  reniovnblc  casiiig  and  wire  is  to  put  them  in  the  steam  eteriliaer, 

and  they  will  then  eome  out  dry» 


Fio.  2, — Elk^trk^  Motor.  A,  Motor;  B,  camng;  C,  casinjc; 
D,  knob;  E,  haiidlc*;  wcijiht  conipleti?,  ivhout  9  pouiids; 
Ipnffth,  11  iiirhci8;ijiurin*ti^r,  4  iiicbi.*H;  »pf^ed,  2,6<Xl  to  4,000 
rcvokitiniiis  p<?r  miiiute;  •^huut  woiind;  ttirpcl  crurr«-*iit,  115 
volt«;  jiIho  {lirr^ct  rurrent,  fi  volt**,  12  volta,  and  ^20  volta; 
»Iho  m:\y  ho  usrd  on  Mlternaliii«  current  by  aliiftioK  tho 
LiruHhfs,  AntAhfT  type  has  a  moiversal  wiading  which  op- 
eratPH  fithtT  \vith  :i  din-rt  ciiircnt  or  nn  itUunmting  current* 
Power  ulK>ut  Vh  horw(»  pfnviT, 
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ASSEMBLING  OF  MOTOB  AND  CA8ING. — The  casing  is  put  on  the  motor 
as  follow8 :  The  doctor  who  is  cleaned  up  and  ready  to  lay  out  the  instrumenta, 
dries  the  interior  of  the  casing  with  a  sterile  towel,  tests  the  binding  posts  to 
see  that  they  are  tight  and  that  there  are  no  loose  wires.  The  body  of  the  motor 
is  plaeed  on  a  folded  sterile  towel  held  in  his  left  hand,  the  end  A  (see  Fig. 
2)  being  held  upward.  The  shell,  B,  is  then  screwed  on  as  far  as  it 
will  go  or  until  a  mark  on  the  casing  and  one  on  the  motor  are  in  line.  The 
motor  is  now  held  in  the  right  hand  by  this  sterile  portion,  and  the  soiled 
towel  in  the  left  hand  thrown  away.     The  other  half  of  the  sterilized  casing, 

Cy  is  taken  in  the 
left  hand  and 
slipped  on,  and 
held  in  plače  by 
8crewing  down, 
with  the  left  hand, 
the  knob,  D. 

Two  or  3  feet 
of  t  h  e  sterilized 
wire  is  kept  on  the 
table  with  the  mo- 
tor ;  the  rest  of  it 
is  dropped  to  the 
floor,  where  some- 
one  connects  it 
w  i  t  h  the  wall 
socket  or  with  a 
drop  light  socket, 
which   is  less   in   the  way   than   an   overhead  connection. 

Everv  exposed  part  of  this  casing  and  wire  is  sterile  and  the  casing  is  wate^ 
tight  so  that  nothing  can  work  down  from  the  running  motor  and  contaminate 
the  operative  field. 

TECHNIC. — Diiring  the  operation  the  motor  is  held  as  follows:  The  adjust- 
able  hand  le,  E,  plaeed  at  right  angles  to  the  long  axi8  of  the  motor,  is  held  in 
the  riirht  hand ;  the  knob,  D,  is  grasped  in  the  left  hand,  and  the  left  thumb 
and  index  finger  nianipulate  the  8witch  which  controls  the  current.  In  order 
to  give  the  flap  the  proper  bevel  it  will,  at  times,  be  necessarv  to  reverse  the 
hands,  the  knob.  D,  being  then  held  in  the  right  hand.  Instead  of  this  electric 
motor,  one  dri  ven  bv  compressed  air  mav  be  used  (Fig.  3). 

For  boring  the  holes  we  ha  ve  devised  a  special  cutter,  shown  in  Figiire  1 
(7,  8),  \vhieh  is  so  eonstnicted,  with  a  rounded  tip  and  diverging  serrated 
eutting  blades,  that  it  penetrates  slowly  and  when  it  is  nearlv  through,  with 
bono  onlv  the  thioknoss  of  an  egg  shell  to  be  cut,  it  makes  a  characteristic  sound 
and  the  operator  feels  the  sudden  diminution  in  the  resistance  at  the  eutting 
end.     It  is  then  withdrawn  and  the  bole  inspected. 


Fio.  3. — Compressed  Air  Motor  Fitted  to  Use  Samk  Cutters  ab  Elec- 
tric Motor.  Wcight  about  6  pounds.  Require8  80  to  90  pounds  air  pres- 
sure.    Motor  and  hosc  can  be  boiled  or  sterilised  in  the  steam  steriliser. 


METTTODS    OF    CTTTTING    TIIE    BOXE 


'13 


Tlie  dura  inav  ho  scen  a  t  tiie  bottom  nndamaged.  General  Iv,  liowcvcr,  a 
thin  laver  of  cracked  bone  hides  the  dura  and  protects  it  from  injurj.  Even 
if  tbis  \varniiig  soiind  is  not  lieeded,  and  tlie  bnrr  is  allowed  to  cnt  dceperj  the 
dura  \vill  stili  l>e  nnhanned  as  the  tip  of  the  burr  is  so  made  tliat  it  ean  tiini 
for  some  time  on  a  s^oft  vieiding  substance  witliont  enttinir  it 

After  the  holes  are  drilled  (Fig.  4)  a  t  the  cornera  of  the  flap  aud  along  the 
sidas,  the  thickneas  of  the  sknll  h  nieasnred  at  eaeh  opening  {  Fiir.  1?  ^<>.  *^ 
.Fig.  5).     If  tliis  varies  more  than  2  mm.  between  two  adjoining  holes,  another 
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Fia.  4* — DRiLLiNa  the  Holea, 


hole  is  made,  The  metal  washers  or  ^lards  ( Fiir*  1,  Nn.  1)  are  stamped 
with  nnnibers  from  2  to  9  whieli  indieate  in  millimeters  the  depth  of  the  Baw 
exposed  for  cutting  when  that  partieiilar  washer  is  fastened  to  it. 

One  of  these  wa8her8  is  aelected  of  siich  a  size  tli  a  t  Avlien  it  is  applied  to 
the  saw  and  tho  saw  made  to  en  t  betvveen  any  2  htdes,  tliere  will  remain 
iinent  Imne  betwcen  the  8aw  teeth  and  the  dnra,  abont  2  mm.  in  thiekness. 
The  washer  rides  on  the  bone  and  the  saw  cannot  possibVv  rut  aiiv  tlet^per 
(Fig.  0). 

To  insnre  a  better  fitting  flap  1  or  2  sidea  are  cut  on  a  beveL  When  the 
Tariation  in  thickneaa  is  slight  the  tiltinir  of  the  saw  from  a  right  angle  to  the 
snrface  to  a  45"^  bevel  will  vary  the  depth  of  entting  and  obviate  the  changing 
of  the  washer  (Fig.  7). 

The  nncnt  inner  table,  varving  in  thiekness  from  1  to  2  mm.,  is  cracked 
by  inserting  in  the  saw  eut  at  tlie  lioles  a  thin  osteotome,  wliieh  is  hnld  near]\ 
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Fio,  5* — MKABtriUNO  thb  Tmickness  of  Bon-b  at  Holes.  A  rough  skfitch  of  the  ahape  of  t^  flip 
»hoiild  be  made  eithor  by  the  assistant  on  a  ^terjle  aUte  or  a  !«itc!rile  pad,  or  by^  the  aaeatbetiit,  m 
thi«  numtMara  Hhowiiig  tht*  skuU  thicknps.4  niarkt^d  dowD  at  their  proper  places.  Thia  ia  ol  |n*l 
iiid  in  tlie  auhacMjLuml  ti<?lectk>ij  of  a  suitablu  wiiiiher  fur  the  saw. 


T/i/f  ttlao  «h(>wt.  h*)w  tVvi^  cut^uUi  "va&V^ef  i>t\  vV«5  t®.-«  \fc«v«K^»  \^a  c^iitio«  eotireiy  Ukroij«h. 


ha*  7. — MnnoD  OF  HoLDDffo  Motor,    The  circuLihr  flaw  ts  eutting  at  a  beveJ  to  tbe  sinili  surfaoe. 

Tbe  waabfir  ia  reatinu  on  tho  bono. 


to.  8, — CRACKiKa  TH»  Thin,  Unctit  Bonb  at  Bottom  or  Saw  Cut.     a  Ihin  osteotomo  is  iiiaertod 
in  tho  saw  cut  at  the  holea,  hold  iicaHy  paraMeL  t^j  thc  šurf&ce,  and  tapped  with  a  nitillet. 
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at  a  taiigent  to  thc  surfaco  ratlier  tlian  at  ri/j^ht  angles,  and  slightlj  tapping 
it  \vilh  a  mallet  (Fig.  8). 

Tliia  cracking  with  the  osteotome  is  done  at  each  holc,  particiilar  attention 
bein^  paid  to  tlic  Loles  where  the  iinciit  sknil  is  tlie  thiokest.  Witli  two  peri- 
osteal  elevators  or  cliisels,  the  flap  is  pried  iip,  begini^ing  at  the  side  opposite 
the  hinge,  at  which  point  preasure  is  made  to  aid  in  breaking  the  bone  (Fig*  9), 


Fig,  9, — Pbtino  w  Fua:p  wiTa  Pehiobteal  £leva.tobb. 

The  flap  is  tiirned  down  and  ivrapped  in  a  picce  nf  ganze  or  a  towel  wet 
in  warm  salt  so  hi  t  i  on,  eare  being  taken  not  to  strip  thc  bone  from  the  soft  parts, 

PEEPARATION  OF  THE  PATIENT 


Oeneral.^Tt  is  especiallj  desirable  that  every  head  čase  be  examiDed  mosi 
carefullv  and  a  written  repart  niade,  not  onlv  bv  a  iiciirologist^  biit  also  hy  an 
ocuhi^t,  who  shoiild  test  and  make  careful  note  of  the  fundiis  of  the  eve  andtiiL 
extent  of  the  visual  fields. 

The  patient  should  bc  iindcr  observation  for  a  week  or  so,  and  du 
this  tirne  repeated  and  careful  record  made  of  aH  the  svmptonis.  A  reeofi 
the  blood  pressure  shoiild  bo  taken  at  freqiient  regiihir  intervala.  Bowe]9,  skin 
and  kidnovs  are  regulated  and  put  in  the  best  poaaible  condition.  Drugs  ahottld 
be  discontinued. 


Local. — It  is  better  to  sliave  tbe  entire  head  in  iiearlv  everj  čase  rather 
than  j  ust  tlic  region  to  bo  opcratcd  npon.  This  may  be  done  tbe  day  bcfore 
tbe  operation,  and,  at  the  same  tirne,  tbe  landmarks  for  tbe  cerebral  loealization 
mav  be  marked  on  tbe  scalp  witb  carbol!<^  acid  fucbsin. 

The  final  preparatiun,  wbeo  tbe  patient  is  on  tbe  operating  table  under  tbe 


Fro,  10, — Chipault  Craniooehebral  Topoohapht* 

N,  Naaion  or  nasofrontal  Buturt?;  I,  inion  orexterrial  occipitul  protuberanct!;  R,  rctro-orbital  tuber(?le. 

45  p«r  cent,  I'r fCMi t rjiJ  pcJint;  55  ikt  rent,  Rolaiidic  point;  70  per  rent,  Sylvian  point;  Bf>  per  ecnt, 
iemporosphenoidlul  poiut;  95  per  eent,  laterikl  tšmns  point. 

1^  Motor  and  sotis«>ry  diHturbance^  lower  extremitiej*;  2^  motor  nnd  sen»ory  disturbanro,  upper  ei- 
irertiities;  3,  motor  and  ftpn»fir>'  disturbaiirc?»  face»  tonnue,  jaw,  pharynx,  and  vocal  cords.  motor  aphasia 
in  ri^sht-bandcd  peopb  and  virr  vorsn;  4,  (a)  niovcnietit«  of  tbe  iH)dy  (pus^terior  part  uf  tbe  firat  Irontal), 
(b)  nioveiiierits*  <jf  the  bead  and  ne^ck  (posterior  part  of  the  serond  frontal),  (c)  aBsociated  movrrnenta 
of  the  ejea  and  head;  5.  taetite  and  museular  »enHiibility;  6g  hemianupma  and  word-blindne8H.  iLgraiibia, 
and  piiraphtimn;  7,  !nt(*lbKc*iiee:  H,  »torago  of  \iRual  ima«ea  (euneun,  Uuj^nial  lobe  and  ealeariue  fissure, 
whieh  lie  in  the  UinKitudiual  fisf*ure  lM*twoen  tbo  70  pcr  cent  nnd  05  per  eent  pointt«) ;  9,  audition;  10,  im- 
a«**«  for  words  hc^ird  and  niusical  toneš  (left  mdo).  In  thia  same  rejRion  on  br>th  Fides  the  seii8ory  motor 
auditory  center  exi»tt*.  The  internal  frontal  convolution  lie«  in  thu  hini;kndinal  fiHHure  opposite  the 
Buperior  fronta!  convolution.  The  parneeiitrull  eonvohition  lie«  in  the  Umijpt  udinal  fifisure  between  the 
45  pt*r  ceni  and  55  pi  r  eent  point.s.  I1n*  funidrate  \n\yp-  lies  in  the  lonj,;itudinal  fii»ure  tx!itwec»n  the 
66  per  cvnt  and  70  [ut  e^^nt  jMjints.  The  cunens,  Hnioial  and  fnsiform  \ohm,  firat,  second  and 
itdrd  ocolpitiil  convolutiouH,  ata  between  the  70  per  cent  and  95  per  cent  lines. 


anestbetic,  is  to  pnint  tlie  scalp  tborotigblv  witb  fiill  strcngtb  tinctnre  of  lodin. 
As  snon  as  tbia  bas  dried,  it  is  rnbl>ed  ofF  witb  J) 5  per  cent.  aleoliol.  Some 
operators  prefcr  not  to  rnb  off  tbe  iodin.  There  are  rnanv  variationa  in  tbo 
{'local  skin  preparation  whirh  mav  be  mentioned*  Tbe  scalp  mav  be  first  nil>bed 
witb  benzin  and  tben  painted  with  tinctnre  of  iodin,     Or  tinctnre  of  grcen 


i 


748 


TnE    TECHNIC   OF    CEEEBRAL    SUTIGERT 


soap  and  water  may  be  used,  follow6d  hy  aleohol,  then  ether,  with  or  withoiil 
subseqiient  painting  with  tiiicture  of  iodin.  Tho  end  results  of  ali  theaa 
methods  seem  to  be  about  the  same. 


GEANIOOEREBRAL   TOPOORAPHT 


Craniocerebral  topographj  is  of  the  utmost  importance.  Some  good  re 
liable  method  shoiild  be  selected  and  the  scalp  marked  oiit  according  to  it  aa 
a  routine  practico  in  everv  ease.  Of  course,  with  the  large  expo9ure9  that  m 
now  made,  a  si  igli  t  crror  in  the  exact  location  of  the  lesi  on  and  planning  the 
flap  iB  not  80  detrimental  as  when  a  smaller  opening  was  made.  To  an  esperi^ 
enced  operator  tbe  actiial  niarking  on  the  scalp  is  not  so  essential,  as  his  trained 
perceptions  locate  verv  aecuratelv  tho  cortical  eenters. 

irowevcr,  in  obscure  cases,  whero  one  wishe8  to  idcntify  any  particular 
portion  of  the  cortex  to  bo  expo8ed  in  the  opening,  the  flap  niay  be  swniiig  back 
in  plače  and  the  landniarks  noted  upon  it,  together  with  their  projection  on 
the  brain  surface.  In  cascs  wlicre,  from  the  general  condition,  a  large  open- 
ing or  the  making  of  a  second  flap  or  tbe  added  bone  removal  in  addition  to 
the  first  opening  ia  thought  to  be  undesirable,  a  good  reliable  topographj  is 
very  vahiable.  The  best  method  wc  havc  foiind  13  the  Chipanlt  method. ,  It  is 
ea9y  to  renierabcr,  easy  of  application,  and  very  accnrate,  regardlesa  of  a^ 
race  or  individnal,  because  of  Ita  dependcnee  npon  a  percentage  basis.  We 
have  teated  it  thoroiigh!y  for  manv  year3  in  the  Operative  Surgerv  course 
at  the  College  of  Physicians  and  Surgeons,  and  in  ali  the  operations  on  tie 
]iving. 


THE   C^IPAITIiT   CEBEBBAL  LOCAUZATIOK 


M 


The  distanco  from  tbe  nasofrontal  sutnrc  or  nasion^  the  depreasion  be!ow 
the  glahella,  over  the  sagitta!  siitiire  to  tbe  inion  or  extemal  occipital  pro- 
tnberance,  ia  measnred.  (The  metric  8y8tem  is  the  more  convenient.)  Onto 
line,  measnring  from  before  backward,  the  fo]lowing  percentages  of  its  wboIe 
length  are  marked. 

(1)  45  per  cent.,  known  as  the  precentral  point. 

(2)  55  per  cent,  known  as  the  Kolandic  point, 
70  per  cent.,  known  as  the  Sylvian  point. 
80  per  cent, J  knowii  as  the  temporosfilienoidal  point. 
95  per  cent,  known  as  the  lateral  sinns  point. 

Next,  the  retro-orbital  tnbercie  is  located.  This  m  a  small  prot^ess  on  tlie 
posterior  border  of  tbe  npper  pa  rt  of  the  front  al  procesa  of  the  malar  bone, 
below  the  exteTnal  angiilar  process  of  the  frontal  bone,  and  is  jnst  about  oppo- 
site  the  extornal  canthiiš  of  the  eye. 

A  line  is  drawu  from  this  tnbercie  to  tho  70  per  cent  point  and  its  distance  . 


(3) 
(4) 
(5) 


POSITIOK    OF    PATIKiNT    0X    THE    TABLE 


749 


meftsurei     Thia  marks  the  Sjrlvian  fissure.     Tliis  line  ia  then  divided  into 
teoths. 

The  junction  of  the  second  and  third  tenths  is  joined  by  a  line  to  the  45 
per  cent  point.    This  marks  the  precentral  fissure. 

The  junction  of  the  third  and  fourth  tt^nths  ia  joined  by  a  line  to  the  55 
per  cent,  point.    This  marka  the  Rolaudic  fissure. 

The  retro-orbital  tubercle  ie  now  joined  to  the  80  per  C5ent.  point.  This 
marks  the  snperior  temporosphenoidal  fissure. 

The  line  from  the  retro-orbital  tubercle  to  the  95  per  cent,  point  marks,  in 
itfl  posterior  portion,  the  lateral  sinus. 
I       Ali  these  liiies  are  snbdivided  into  tenths  for  fine  hx!alization. 

The  anterior  braneh  of  the  middle  meningeal  arterv  crosaes  the  seeond  tenth 
of  the  three  primarj  lines. 

The  posterior  part  of  the  bodj  of  the  lateral  ventricle  mav  bo  tapped  by  in- 
Berting  the  exploring  needle  in  the  anperior  temporosphenoidal  convolntion  at 
the  junction  of  the  third  and  fonrtb  tenth  on  this  line^  at  a  depth  eqnal  to  1/3 
of  the  transverse  diameter  of  the  brain  at  this  point. 

To  explore  the  deacending  horn,  the  needle  is  inserted  in  the  middle  temporo- 
sphenoidal convolntion  directly  above  the  external  auditory  meatus. 


POSITION  OF  THE  PATIEKT  ON  THE  TABLE 

Ali  head  casea  sbould  be  so  placed  and  secnred  on  the  table  tbat  the  head  end 
of  the  table  can  be  raised  to  25  or  40  degrees. 

This  position  shonld  be  siich  that  the  operative  field  is  uppennost  and 
convenientlv  placed  for  the  operator.  And  this  nuist  be  obtained  without 
undne  atrain  on  the  patient^s  neck  or  interference  with  the  respiratorv  fvmc- 
tion. 

For  the  frontal  and  anterolateral  exposures  the  pationt  shonld  be  flat  on  the 
back« 

For  the  lateral  and  posterolateral  exposures,  more  or  leas  of  a  side  position^ 
wil;h  a  sufficient  number  of  aand  bags  under  tlie  head  to  šteady  it  and  sufficiently 
elevate  it,  should  be  obtained.  To  prevent  the  head  from  rolling  from  side  to 
sidflj  the  sand  baga  are  placed  so  as  to  form  a  furrow  in  whieh  the  head  may 
re»t. 

For  exposure  of  the  occijntal  lohes  or  cerehelhim,  the  patient  is  generally 
placed  directlv  on  the  faco  with  a  large  sand  hug  luider  eaeh  shoul(!er»  in  order 
to  Hft  the  cheat  free  of  the  table  and  permit  of  casicr  brcathing.  The  forehead 
may  rest  on  an  adjustablc  head  picce  faatened  to  the  table  in  such  a  way  that  it 
can  be  moved  in  or  ont,  raised  or  lowered ;  or  the  forehead  niay  rest  on  a  aepa- 
rate  stand  or  table  placed  a  short  distance  from  the  operating  table.  The  chief 
object  of  this  arrangement  is  to  facilitate  flexing  or  extending  the  neck  as  condi- 
tions  require,  and  also  to  aid  the  anesthetist 
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ANESTH£SIA 


being  safe  and  easilv  controlled.    Eor  mani? 


^ 


Elher  is  given  the  preference 

mS'  llie  dr^^p  method  will  sutfice,  biit  in  others  it  will  be  dltficult  of  upplica- 
Purthermore,  it  is  often  desinible  to  get  the  aiiesthetist  reallv  oiit  of 
tlh9  way. 

The  siraplest,  and  perhaps  the  best,  method,  eqtially  satisfactorv  in  ali  head 
Ctses,  is  nasal  anesthesia. 

Hasal  AEesthesia*— Select  a  bottle  aimilar  to  that  on  the  oxygen  tank  whicli 
htts  a  tigbt-titting  stopper  throiigh  whirh  pass  2  tubes,  one  to  the  b<itto!ii  of  the 
bi>ltle  and  the  other  just  through  the  stopper.  Ether  to  the  depth  of  5  to  S  cm. 
(2  to  3  in.)  is  placed  in  the  bottle  and  the  stopper  firmi  v  fastened  do\Fn  with 
a  loug  narrow  strip  of  acihesive  plaster.  It  is  best  to  ha  ve  this  bottle  siispenJed 
from  the  lower  bar  of  the  table  near  the  floor,  althoiii^U  it  niav  be  left  attacheJ 
to  the  oxygen  tank*  From  the  glass  or  metal  tiibes  in  the  bottle,  2  nibber  txibe§ 
long  enough  to  reaeh  the  patient  with  a  foot  or  two  to  spare,  are  fastened  to  the 
top  of  the  table  with  adhesive  plaster.  The  short  tnlie,  whieb  comes  frora  tbe 
top  of  the  bottle,  should  ha  ve  a  tapering  glass  or  metal  connecling  tip  over  which 
is  slippeil  a  soft  rubber  catheter.  The  largest  catheter  which  will  just  snuglj 
enter  the  nostril  is  the  best. 

On  the  end  of  the  other  tube,  the  one  extending  to  the  hottom  of  the  bottle, 
is  attaehcd  a  canterv*  bulb  or  an  atomizer  hiilb  or,  later  on,  if  oocasion  require8  it^ 
the  oxvgen  tank,  a  compressed  air  tank  or  a  rotarv  blower. 

The  patient  is  first  anesthetized  bv  the  ordinarv  method,  and  as  soon  as  he 
is  lightlj  imder,  the  catheter,  stili  attaehed  to  the  tnbe  from  the  bottle,  is  genth 
inserted  down  one  nostriL  Should  this  nostril  appear  to  be  naiT0w  or  oV 
stnietedj  the  other  should  be  trie« I  \Vbile  the  catheter  is  being  pushed  dowii. 
the  liquid  ether  in  the  bottle  shoukl  be  earefullv  watched,  and  as  soon  as  the 
patient's  respiratorv  efforts  prodnce  a  hiibbling  of  the  ether  it  is  known  that  the 
catheter  bas  reached  the  proper  depth.  The  eatlieter  is  then  secnred  at  thi» 
p^iint  bv  passing  aroiind  it,  close  to  the  noše  and  off  on  the  skin  of  b*3th  cheeka, 
two  long  narrow  adhesive  strips.  The  lengtb  of  catheter  in  the  noše  ia  generali  J 
about  equal  to  the  distance  from  the  anterior  nares  to  the  extemal  auditoi/ 
meatus  measured  over  the  cheek. 

Xow,  for  a  few  moments,  the  mask  and  drop  method  plus  the  manipulation 
of  the  bulb  may  be  necessarj  in  order  to  produee  the  required  degree  of  ane»i 
thesia*  After  this  stage  is  reached  the  bulb  alone,  or,  in  nianv  eases,  the  pa 
tient'8  own  respiratorj  effort  will  be  snflicient  to  presene  a  light  anesthesia. 
Whenever  the  degree  of  anesthesia  is  deeper  than  desired,  the  glass  connecting 
tip  niust  be  removed  from  the  eatbeter  for  a  tirne,  tlius  eliminating,  temp<irarily, 
aH  the  etben  Instcad  of  the  bulb  the  oxygen  tank  raay  be  connected  and 
steadv  flow  of  oxygen  throiigh  the  ether  and  then  into  the  pharynx  emploved. 
This  gives  a  very  eveu  anesthesia  with  a  combination  of  oxygen  and  ether  whichy 
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in  many  cases^  is  greatlj  to  be  deaired,  as  it  corrects  anv  tendeucj  toward 
cvanosig,  wliich  is  very  apt  to  cause  venous  ooziug  and  delay  the  operation. 


FORM  OF  FLAF 

The  form  of  the  flap  made  is  geuerallv  trapezoidal,  with  tlie  narrow  edge  or 
base  in  the  teniporal  t\išsa  whero  the  bone  is  thinnest  (1  to  5  inm.),  brcakd 
easilj  and  where  the  bh>od  snpplv  is  abiindant  In  oxceptional  cases  the  base 
may  be  anterior  and  get  i  ta  blood  snpply  froni  the  snpra-orbital  and  frontal 
arteries,  or  it  niav  be  ix»sterior  and  bo  supplied  froni  the  occipital  arterv. 

The  edgc  of  the  Itap  oppoaite  tlie  hinge  niay  varv  from  10  to  1'2  iiini.  in  thick- 
ness,  the  sides  may  vary  from  5  to  8  mra,,  and  the  fractured  edge  in  the  tem- 
poral  fossa  from  1  to  5  mm, 

The  flap  is  so  planned  that  the  suspceted  lesion  \vill  be  iinder  ita  eentral  part. 

The  size  of  the  flap  shunld  be  snffieient  to  furnish  a  good  free  exposiire,  so 
that  ali  subsetjuent  intracranial  steps  of  the  operation  raav  be  performed  caaily 
withoiit  anv  mnre  niaidpnlation  or  retraction  of  the  brain  tban  is  absohite]y 
necessarv. 

It  shonld  be  large  enongh,  and  particnlarly  so  in  the  direction  of  the  proba* 
blc  extensioii  of  tbe  lesion,  so  that  no  fnrther  bone  work  will  be  required,  There 
are  certain  conditions,  sueb  aa  those  in  which  the  lesion  is  located  near  the 
median  line,  perhapa  cncroacbing  npon  the  opposite  side  or  presenting  on  the 
mesial  aspeet  of  tbe  hemi.sphere,  anteriorlv,  near  the  vcrtex  or  poster iorlv,  whieb 
niav  requirc  two  flaps  svinmetrieallv  placed,  meeting  eaeh  other  about  1  cm. 
away  from  the  median  line  (Figs.  15,  lU,  17,  21). 

This  double  flap  arrangemcnt  mav  be  planned  at  the  ontsct  of  the  operation, 
Or  one  flap  nuiv  be  completed,  the  intracranial  condition  inspected  and,  if  more 
room  is  reqnired,  the  flrst  ilap  mav  be  tem  pora  ril  v  tiinied  back  iuto  plače  in 
order  to  protect  the  brain  and  the  second  flap  planned  and  eut» 


COKTROL  OF  HEMOBUHAGE 

Hemorrhage  from  tke  Scalp.— cincirLAE  tourniquet  (Fig,  11), — A  nar- 
row  rnbber  band  or  tid>c  is  tigbtlv  vvrupped  aronnd  tbe  bead  jnst  above  the 
Bnpra-orbital  ridge  anteriorlv,  as  1dw  as  possible  in  the  temporal  fossa  and  just 
b€low  the  oeci pital  protid^eranee  posten orlv.  To  prevent  the  anterior  and  pos- 
terior  portion  from  slippini!:  t!own,  a  gaiizc  bandage,  passing  over  the  vertex,  is 
tiaed.  A  rnhber  tnhe  provided  with  a  check  valve  mav  be  emploved,  and  after  it 
bas  been  fastened  iii  ]da(*e,  iiiflated  with  an  air  pump.  This  is  knowii  as  a 
pnenmatir  tonrni(|net, 

Ohjectiona  to  this  tvpe  are:   the  encroachmcnt  npou  the  opcrative  field ;  in- 
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terference  with  the  tuming  dowii  of  the  flap;  and,  unless  applied  with  the 
proper  degree  of  tension,  they  are  very  apt  to  cause  venous  oozing. 

A  REGIONAL  T0URNIQUET. — Another  touniiquet  is  8hown  in  Figure  12. 
The  head  rests  on  a  metal  plate  with  a  folded  towel  for  a  pad.     The  plate  la 


Fig.  11. — CiBcuLAB  ToiTBNianvr.    Indsion  in  soft  parta  down  to  the  bone. 


deeply  notehed  on  its  periphery  and  is  securely  mounted  on  a  firm  pedestal 
which  elevates  it  aboiit  2  in.  above  the  table. 

A  chain  made  iip  of  fiat  links,  similar  to  a  sprocket  chain,  flexible  in  3 

directions  but  rigid  in  the 
other  2,  is  passed  from  one 
notch  over  the  head  to  the 
other  notch,  with  a  rubber 
pad  interposed  between  it 
and  the  skin.  Two  heavy 
rubber  bands,  about  %  in. 
wide  and  4  to  6  in.  long,  are 
so  fastened  under  the  chain 
and  connected  with  each 
other  that,  by  spreading  the 
lower  one  and  catching  it  in 
the  lateral  notches,  a  trape- 
zoidal  area  is  surrounded 
and  its  peripheral  blood-ves- 
h  ooimpressed  by  these  tightly  stretched  rubber  bands.  The  incision  is  made 
rithin  thiB  area. 

end  of  the  chain  is  provided  with  a  long  screw,  with  a  nut  which  has  a 
handle  for  tuming  it. 
»  '      i  BUTUBU — ^The  assistant  makes  firm  pressure  with  both  hands 
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12. — ^TonBNXQUXT  Applibd.    Incision  made  down  to 
the  bone. 
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close  together.  The  operatar  makes  the  incisiou  betwt^en  theiii,  extending  it 
completelj  dowii  to  the  bone  at  one  cut,  The  blecding  pointB  on  the  rut  edge  are 
caiight  with  toothed  clamps.  The  tissiie  near  the  ehimp  is  trauafixed  with  a 
curved  needle  and  catgiit,  and  tliis  is  ticd  on  both  sldea  of  the  chmip. 

CONTIiNUOUS  SUTURK  ALONG  CUT  EDGE.-— Auother  method  is  to  make  a 
continiious  cutgnt  siiture  along  the  cut  edge — not  through  the  skin — both  on  the 
flap  side  and  also  on  the  opposite  side*  ("are  mnst  be  tuken  not  to  make  the 
stitches  very  far  apart  and  not  to  pnll  theni  very  tight»  as  otherwise  the  ciit 
edge  is  distorted,  making  the  snb9oquent  elosing  sntnre  diffieult, 

CONTINUOUS  SUTURE  OF  CUT  EDGEl— Stili  another  method  is  to  plače 
a  continiious  catgut  stitch  qnicklv  throngh  the  skin  and  inuscle  and  fascia  as 
soon  as  the  cnt  is  niadc,  around  the  flap  and  aronnd  the  onter  niargin  of  the 
wound.  Dnring  the  final  sntiiring  of  the  flap  at  the  cloae  of  the  operation  thia 
catgiit  stiteh  is  removed. 

EEIDENHAIN    STITCH    AS    MODIFIED    BY    HACKER    AND     SENGEE,— TMl 

modified  Heidenhain  stitch  is  a  continuous  sutare  of  catgut  or  silk  on  a  curved 
needle  through  the  skin  dcwn  to  the  bone^  completely  snrrounding  the  operative 
field  and  abont  1  to  2  cm.  outside  of  the  intended  cat.  These  stitches  overlap 
each  other  so  that  every  particle  of  tissae  with  its  blood  sxipply  is  compressed* 
After  the  thorough  and  careful  suture  of  the  flap  at  the  end  of  the  operation, 
these  stitches  are  ali  removed, 

KREDEL  PLATES. — Kredel  plates^  with  notched  ends  and  groovod  upper  aur- 
facc,  uiav  be  eniploved  by  placing  a  deep  sutnre  throngh  the  skin  down  to  the 
bone,  the  distanee  betweeu  its  poiuts  of  eiitrance  and  cxit  boing  abont  cqual  to 
that  of  the  plate. 

Thia  stititre  is  tben  tightlj  tied  dowji  on  the  plate,  and  compresses  the  soft 
parts  between  the  siiture  below  and  the  plate  alx>ve,  Tliese  phites  are  applied 
ao  as  to  compress  the  soft  parta  on  both  aides  of  the  intended  cnt*  Practically 
the  aame  resnlt  is  obtained  by  the  Heidenhain  snture. 

The  comhination  of  the  clamp  and  sutnre,  with  a  continnons  sutnre  when 
re|nired  on  the  cut  edge,  aToiding  the  skin,  is  very  satisfactorji  as  is  also  the 
Heidenhain  suture* 

Hemorrhage  from  Bone*— TTeinorrhage  froni  the  Imne  ia  controUed  bv  Hurs- 
ley'a  bone  wax,  wliit'h  is  tinnlj  presaed  again^t  the  blecding  area  by  tlie  tin- 
ger  or  a  piece  of  ganze  or  some  broad  flut  instrument.  A  small  piece  of  mna- 
clc  borderiug  on  tJie  incision  may  be  cut  off  and  naed  in  mneh  tlie  same  manner 
as  the  wax,  The  end  of  an  arterv  clamp  or  the  rongenrs  inav  be  nscd  to  ob- 
literate  the  bleeding  point  in  the  bone,  aome  of  the  bone  boing  cruahed  in  or  bit- 
ten  away  for  the  pnrpoae. 

A  potnt(Hl  piec-e  of  stori lized  wood,  siich  as  a  toothpiek,  mav  l>e  crmvded 
in  to  the  bleeding  open  ing  in  the  bone. 

Hemorrhage  from  the  Dura.— The  blreding  point  on  the  dnra  is  controlled 
hv  pMsaing  a  ti  ne  cntj^iit  or  silk  siitnre  nn  eitber  side  of  it,  nsing  a  fino  curved 
needle  and  being  carufnl  to  avoid  irijuring  the  cortex. 
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When  the  clural  flap  is  being  made  aed  a  vessel  crosses  the  line  of  incision^a 
very  good  method  is  to  make  the  incision  up  to  the  vessel  and  then  carefullv 
pass  the  fine  oiirved  needle  with  catgut  or  silk  froiii  witlnn  oiitvvard,  By  nsing 
tliis  method  there  is  no  danger  of  damami  ng  ti  te  cortex.  Stili  another  method  b 
to  cut  completely  across  the  veasel,  clamp  it  with  a  fiiic  ciamp,  and  then  pass 
the  needle  and  tie  it  off.  Tke  transfixio7i  is  quite  es8e7itial  to  prevent  the  ligor 
ture  from  dipping. 

Hemarrhage  from  the  Corter  and  the  Erain,^ — Bleeding  from  the  surface  of 
the  brain  may  be  controUed  by  putting  over  the  bleeding  point  a  very  sraall 
pie^e  of  muscle  and  leaving  it,  a  siiiall  piece  of  absorbent  cotton  or  ganzc  satn- 
rated  \vith  vaselin,  ur  (Jargile  membrane.  Adrenalin  on  gaiize  or  cotton  anJ 
applied  over  the  bleeding  point  is  sometimes  serviceable. 

The  verv  alightest  prensiire,  eitber  witli  an  ini?trnment  or  the  gloved  finger, 
with  or  without  the  interposition  of  gauze,  cotton,  or  muscle,  wil]  sutfice. 

Elevation  of  the  head  end  of  the  table  and  the  administration  of  oxyg€n,  if 
the  pa  t  i  en  t  ii*  cvanosed,  al  so  tend  to  lessen  the  hemorrhage. 

Hemorrhage  from  the  brain  sidjstance  foll(>wing  the  removal  of  a  tiiinor 
mav  be  controlled  by  a  paeking  of  vaselin  gaiize,  a  large  piece  of  muscle  witli 
the  fascia  attached,  or  a  large  piece  of  fascia  packed  down  into  the  space 
by  the  tumor.    For  this  pnrpoao  a  portion  of  muscle  and  fasc*ia  has  becn  taken 
from  the  thigh  jnst  previous  to  the  tirne  \vhen  it  \vas  re(]nired* 

Abaorbent  cotton  may  be  pressed  down  into  the  bleeding  cavity. 

Tf  the  bone  has  been  removcd,  the  scalp  mav  be  turned  liack  to~it8 
normal  position  and  pressure  made  on  its  outer  surface,  thus  crowding  it  dowii  _ 
into  the  opening.  It  mav  be  held  in  this  position  while  it  is  being  siitnred  inf 
plače. 

As  it  is  adviiable  in  clean'head  cases  to  avoid,  as  mnch  as  possible.  drainage 
and  paeking  whicli  snhseqnently  have  to  be  removed,  the  hemostatic  measures  to 
be  preferred  are  those  wliich  completely  check  the  bleeding  before  the  ftap  is 
retnrned  to  its  plače.    In  cases  with  a  pliable  flap  external  pressmre  may  saffioe. 
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Eemoval  of  Tninor. — Before  renioving  auv  jiortion  of  the  brain  which  is 

more  or  less  vasciilar,  it  is  advisable  to  »urroun<l  it  \vith  several  interrupte«! 
sntures  of  iine  eatgiit,  so  placed  as  to  contro!  aa  much  of  the  blood  supply  to  that_ 
area  as  possible.  fll 

Having  controlled  the  vessels  supplving  the  area  to  be  removed,  a  spoon  of 
suitablc  size — a  eoffee  spoon,  teaapoou,  or  talilespoon — mav  bo  usod  to  scoop  on 
the  mass.     Or,  before  this  is  done,  a  clean  eut  witb  the  scalpel  can  be  made  , 
right  anglcs  to  the  brain  snrface.    This  facilltates  the  uae  of  the  spoon. 

The  renu^val  of  a  growth  bclnw  the  cortex  nw»essitateg,  first,  its  exposure 
making  an  iaeisitm  tbrongh  the  siunmit  of  a  convulution,  aKvavs  at  right  um 
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to  the  surface,  tlieu  gentle  retractioii  %vitlj  broad  fiat  retractors,  theii  the  carcful 
iremoval  of  it  with  a  suitable  sp<X)n  or  seoop. 

As  an  adiunc?t  to  spongiii(3r»  to  give  a  clear  yiew  of  tlie  vascular,  deep-seated  tisBues 
'with  slifrlit  iiiacTOftropio  differenoes  l>otweeii  iiomial  and  patlKilo^i^al  striic*tures»  and 
to  lesseii  traiiiiiatism  of  thn  dolit^ate  brain  substarico  l>y  diTniiiislihij?  tlie  iiraoimt  of 
spongmg^,  the  use  of  a  BmaU,  soft  metal  tube,  about  3  to  5  mm.  in  diameter,  bent  to  a 
fiuitable  curre,  and  conneeted  with  a  eontinuous  suction  apparatus,  has  been  of  great 
Talue. 

0\ving  to  the  friable  natiire  of  iinuiv  of  tlieae  tiimors,  an  appropriatelj  se- 
lected  glass  tube  or  cup,  as  desigiicd  bj  Fcdor  Kraiisc,  to  which  a  Buction  tube 
is  applied,  makes  an  exoellent  retraetor,  Tlic  method  of  obtaining  the  suction 
is  desi-ribod  in  VoL  I,  ('bapter  VIL 

Two-sta^e  Operations. — If  tlie  firat  part  of  the  operation^  the  making  of 
tbe  opening  dywn  to  the  dum,  has  been  unusuallv  severe  and  the  patient  bas 
9hown  the  effects  of  it  by  an  increasing  pnlse  rate  and  lovvered  blooJ  pressure, 
the  safest  procedure  is  to  leave  the  dura  uncut,  to  suture  the  flap  back  in  place, 
and,  after  5  to  10  davs,  eonipleto  the  operation. 

If  there  is  not  mucli  increased  intracranial  pressure,  the  dural  flap  may  be 
cut  and  a  carefal  note  made  of  the  oondition  fouad,  and  ali  points  noted  w]iiG]i 
might  be  of  val  ne  daring  the  second  operation.  The  dara  and  soft  parts  are  them 
closed  and  the  second  stage  done  5  to  lU  day3  later. 

The  dural  flap  in  enses  witb  marked  intracranial  tension  should  be  quickly 
made  and  firm  steadv  pressure  witli  moist  cotton  applied  upon  tbc  brain  siirface 
to  preveiit  laceration  of  and  beiaorrhage  into  the  eoTtex  froni  too  sudden  biilging. 

In  cases  in  whicb  the  two-stage  operation  is  to  be  performed  the  dural  flap 
is  not  sutured  but  merelj  laid  baek  in  plače  over  the  cortex  and  part  or  ali  of 
the  bone  Ha  p  removed  in  order  to  give  the  bonefit  of  the  deeompression  and  the 
scalp  carefullj  sutured,     The  second  stage  maj  be  done  at  a  later  tiuie. 

\\lien  the  dura  on  exposnre  is  found  to  be  exceedingly  tense  and  the  skull 
opening  bas  been  made  over  the  aper^eh  area  or  important  motor  area,  ratber 
than  run  the  risk  of  produeing  paral  vsi  s,  the  decompression  opening  sbould  be 
made  over  some  less  important  point,  either  posterior  to  the  Sylvian  fissure  or 
on  the  oppot?ite  side  nf  the  bead. 

After  a  \veek  or  two,  \vben  the  intracranial  pressure  bas  beon  diminisbcd, 
one  mav  proceed  with  the  second  stage  of  the  operation.  Very  ligbt  general 
anesthesia  or  loeal  anesthesia,  just  sufReient  to  permit  of  division  of  the  soft 
parts,  18  ali  that  is  necessarv  for  this  second  operation,  as  the  deeper  structures 
are  more  or  less  devoid  of  sensation.  In  certain  eases  the  lateral  ventricle  is 
tapped  to  reduce  the  pressure  suffieientlj  to  pennit  of  a  dural  suture.  Dr,  Ilar- 
vey  <-\isbing  renommends  a  subtemporal  deeompression  below  and  behind  the 
Svlvtan  fissure  on  tbe  si  de  npposite  the  tumor  as  a  preliminarv  to  the  operation 
for  ita  removal,  particularly  in  left-sided  tumors  with  raarked  increased  intra- 
cranial pressure  \vbore  tbe  sudden  protrnsion  might  cause  cortieal  and  aub- 
cortical  laceration  and  bemorrhage  \vitb  paralysis  of  arm,  leg  or  speech. 
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Final  Treatment  of  Dura  and  Flap. — DURA. — After  the  intradural  part  of 
the  operation  lias  been  completed,  the  dura  is  carefullj  sutured  back  into  plače, 
using  fine  silk  or  catgiit  either  interrupted  or  eontinuous. 

Where  there  is  much  increased  pressure  it  mav  be  possible  to  siiture 
the  dnral  flap  on  one  aide  onlv,  and  this  should  be  done  on  the  side  over 
important  centers  so  that  thev  may  be  covered  as  much  as  possible  by  in- 
tact  dura.  In  other  eases  the  tension  may  be  so  great  that  no  suturing  of 
the  dura  can  be  done  and  it  can  onlv  be  smoothlv  laid  back  into  plače  bver  the 
brain. 

If  there  is  niicoiitrollable  oosdng  and,  owing  to  the  increased  intracranisl 
pressure,  the  dura  cannot  be  sntnred,  it  may  be  advisable  to  remove  the  dura  en- 
tirely,  as  in  these  eases  it  seems  to  act  as  a  framewprk  f or  clot  f ormation. 

Instead  ofa 
in  stili  other 
eases,  radiating  in- 
cisious  are  made  in 
the  dura  and  no  at- 
t  e  m  p  t  made  to 
unite  them. 

BONE. — The  en- 
tire  bone  flap  is  re- 
''placed  or,  aecording 
fto  the  degree  of  de- 
compression  d  e  - 
sired,  part  or  ali  of 
it  is  removed. 

The     fit     is    80 

perfect  that  it  rests 

on  the  surrounding 

bone  on  everv  side 

and  cannot  be  dri  ven  down  onto  the  brain.     No  drill  holes  or  su  tur  ing  of  the 

bone  are  neeessarv,  the  closnre  of  the  soft  parts  being  sufficient  to  hold  it  in 

plačo  (Fi|Lr.  1*^). 

SOFT  PARTS. — The  soft  parts,  with  or  without  the  adherent  bone,  are  care- 
fullv  sutured  into  plače.  A  row  of  interrupted,  buried  sutures,  either  of 
chroniic  or  plain  cat<»ut,  unites  the  muscle  and  fascia.  The  skin  and  sub- 
cutaneous  tissue  aro  sutured  witli  an  interrupted  or  eontinuous  stitch  of  silk  or 
catpit.  A  verv  good  method  is  to  use  an  interrupted  suture  of  fine  silk  through 
everj-thinir  down  to  the  bone,  making  the  stitches  about  1  cm.  apart. 

After  the  scalp  is  completelv  sutured,  firm  pressure  is  made  over  the  suture 
line  and  the  touniiquet  or  the  Tleidenhain  stitches  removed.  A  firm  gauze 
dressing,  zine  oxi(l  adhesive  plaster  and  a  gauze  bandage  are  applied,  and  some- 
times  a  starch  bandatre  is  placed  over  these. 

The  head  of  the  bed  should  be  elevated  if  the  pulse  will  permit. 


13. — SoPT  Parts  Stripped  Off  to  Show  Accuratb  Fit  op  Bonb 
Flap. 
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Exposiire  af  Frontal  Be^ion. — Froiital  lobc  lesions  involving  thc  aiiterior 
part  of  the  iirat^  sccoiid  aiid  tliinl  froiital  ciiiivoluticm  or  eiicnjaeliiiig  njioii  the 
posterior  part  of  the  first,  eocond  and  third  or  ascciidiug  frontal  convolution,  in 
wliieli,  in  addition  to  frontal  sviiiptrniks,  tliorc  are  addtnl,  ii^aditatlv,  motor  dis- 
tiirbances  involving  the  tnink,  head,  neek,  eyes,  or  speeeli,  are  expotjeJ  hy  the 
flap  shown  in  Figiire  14. 

The  incisioii  commences  1  fin£?er\s  hrcadth  from  thc  median  line  midway 
betwcen  the  glahclia  and  superciliarv  ridiic.  It  passes  outward  parallel  to  this 
ridge  nntil  the  tem- 
poral  r  i  d  g  e  is  met, 
w  h  e  r  e  it  descenda 
t  o  w  a  r  d  the  zyg*>niaj 
ending  jiist  above  it 

The  seeond  incision 
passes  from  the  coin- 
mencement  of  the  first, 
parallel  to  the  inter- 
frontal  and  sagittal  su- 
tures  and  about  a  iin- 
ger-s  breadth  from  the 
median  line,  as  far  poa- 
teriorlv  as  the  prceen- 
tral  or  Ilolandie  line, 
aceording  to  the  extent 
of  the  loealizing  g}^^lp- 
toms.  The  third  in- 
cision passes  from  the 
termination  of  the  see- 
ond downward  toward 
the  external  anditory 
meatus,  ending  j  u  s  t 
abovo  the  lohe  of  the 
ear.  The  frontal  sinna 
is  avoided  bj  mak  ing 
the  incision  nearer  the 
glaliella  tlnin  the  siiper- 
ciliary     ridge.       Soine- 

timea  the  bojiv  \vaU  of  the  sinus  is  c^pened,  hnt  itn  mneoperiostoal  lining  remains 
intact.  If,  by  any  ehanee»  it  is  openeil,  it  niav  he  paf?ke<l  an*l  drained  hv  ent- 
t  ing  a\vay  part  of  its  aiiteriitr  \valL 

The  ilap  mado  in  this  nianner  liarf  the  advautage  of  having  au  excellent  bloud 


Fio,  14. — Frontal  Flap. 
1,  Superfor  frontni  convolutioii;  2  and  3,  mkldle  frtjntiil  con  volu- 
t  ion;  4,  tnfurior  fruratul  coiivulutioii;  5,  anlurior  linib  tif  the  8ylrian 
fiissure;  (i,  i>nn'chtral  fis^uri';  7,  a-Mnemliiig  frontni  fcnivoluticiii;  H*  fia- 
«uro  of  Rolfindo;  9,  iirte<^ndinK  pnrifftid  cionvolntiijn;  lU,  fb^ure  of 
Syh<iu8  (tlu!  firnl  tnniMjroHphunoidtil  convolntion  is  just  bclow  thia 
fiflBure);  H,  dural  finp. 
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siipply,  breaks  and  turna  down  easilj,  gives  a  good  eKposure^  and  is  retdilj 
eoiiverted  into  a  double  frontal  flap* 

The  diiral  flap  is  madc  of  similar  shape  with  its  base  at  the  side  of  the  best 
blood  siipplv — Liamelj,  in  the  tcmparal  fossa.  If  thc  froatal  sinu«  ha?  \em 
openod,  the  dural  llap  may  have  its  base  on  that  side, 

The  interual  or  oiesial  siirface  of  tho  frontal  lobes  niay  be  ex  i  unni  i 
gentle  retraction  outward.     By  raising  the  frontal  lobe  its  intcrinr  ^ut  rm  i  \, 
brought  into  view. 

EXP0S1IRE  OP  BOTH  FRONTAL  LOBKS  BY  A  DOUBLK  KLAP  (  Fi|:;,  1.'» /. 
— Both  frontal  lobes  niust  be  cxposed  in  oiost  tuiuors  situate<l  ncar  thc  optic 
chiaam^  thc  beak  of  the  corpus  callosum,  and  the  mcsial  8urfac6  of  the  frontal 


Fia.  15. — rkJtTBLil  Fbontal  Fulp, 
1,  SurK^nor  langitudinjkt  sinus;  2,  dural  flap  rotled  up;  3,  i^uperior  longitudinal  fiinuB,  its 

iIq<\  and  cut;  4,  fmutal  crisst;  5,  «uperior  fiontal  con  volti  tioii;  6,  middlc  frontal  ocmvoltiUoo:  7, 
f«rior  frontal  convolutiou. 

lobes.     Althoiigh  tuuiors  of  thc  hvpophvsis  maj  bc  cxpoacd  in  other  way9, 
method  givcs  a  freer  cxpo8ure  and  a  better  operativc  lield  witbout  undue  pr 
Bure  on  the  brain  from  tUe  retractors,  so  that  thc  operator  is  able  to  dcal  with  a 
more  serious  and  extenj?ive  onuditiori  and  bofter  able  to  control  the  hemorrha^ 
and  eouiptute  tlio  dissection  tlian  woold  be  tlie  čase  tbrou|rh  a  ^mallcr  openiog 

The  converting  of  the  sinile  flap  into  a  doiiblc  one  require8  but  littlc  addi^ 
tional  tinie,  boniorrbage  or  shork,  as  thc  inesial  rut  is  eomnion  to  both  flaf 
Onlj  the  two  lateral  cnts,  one  acioss  the  forebead  and  the  oth(*r  d.i\v?i  over 
precentral  or  Rolaudie  line,  as  deseribed  above,  have  to  bc  mad*.. 
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The  snialler  of  the  twn  flaps,  tho  one  \vliicli  tlocs  not  exten(l  across  tlie 
median  line,  is  broken  and  tiirned  down  firat     The  dura,  with  the  longitiidinal 


Fio.    16. — SiNOLSi  Flap  on  Vebtbx.   Exposino   LoNoiTTJDmAi*  Smua  an^    MEsiAt   Sheface   op 


sinus,  is  separated  froni  the  iinder  aurfaee  of  the  other  flap  before  it  is  broken 
and  turned  dowiL 

The  dura  is  cnt  aecording  to  tlie  eondition  foiind.     Tf  the  lesion  is  ap- 


17. — DouBLE  Flai*  on  Vertex.     Both  ccrebral  lobftB  fetetoted  expoeiii«  eondiliotui  along  the 
memul  aurfuco  and  the  fi&tx  oerebri  clown  to  tbs  oorpufi  oalkimiiu. 


parentij  limited  to  one  side,  the  dnra  is  eut  with  ita  base  along  the  longitudinal 
sinus  toward  whieh  it  is  retniftcd, 

If  l>oth  fnvntal  lohes,  either  their  inesial  snrfaces  or  their  inferior  surfaces, 
or  lesions  in  the  vieinitv  of  the  optie  ehiasm  or  Iivpnphvsis  are  to  be  renderetl 
accesfiihle,  the  lon^tudinal  sinus  is  eut  betweco  donble  ligatnres  close  to  ita 
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attarliment  to  tho  ethmoid  bi  ne  and  the  falx  cerebri  clivided.  The  incusioB 
in  the  dura  is  theii  curried  !iiterally,  fol]owing  the  margin  of  the  bone  in* 
elsion.  This  pves  a  dura!  flap  witli  a  loiie^  base  sitiiated  al»ove  and  poen 
teriorlv.  With  broad  flat  retractors,  the  frontal  lobes  are  readilv  lifted  up- 
ward  iiiid  tnitward. 

Many  lesians  in  tMs  region  have  not  been  satisfactorilj  dcalt  with,  p^rtlf, 
BO  doubt,  because  of  insufllicient  ezposure. 

ExposEre  of  lateral  Aspect  (Figs.  18,  19). — This  includes  the  whole  sen* 

sorimotnr    arca,    and 
on   the   left   side  in 
rigbt-handed    peoplc, 
the  speech   centers. 
In    order    that    the 
flaps  may  not  bc  too 
krge,    this    area    is 
divided    into   an  aa- 
terior  and  a  posterior 
half  —  the     anterior 
for    cases    in    which 
the  motor  svmptoi 
predorainate  and 
posterior   for   tboee 
cases   in    which   sen- 
8ory   sjTnptoms   pre-] 
dominate. 

ANTEROLATEBAL 
ASPECT  (Fig.    18),— 
The  flap  for  the  an-^ 
terior  part  of  the  kt^ 
eral  aspect  is  bcund-H 
ed    anteriorlv    by   i 
vertical    line,    1    fii 
ger's   b  r  e  a  d  t  h    i 
front  of  the   preeei 
tral  line,  and 
riorlv  by  a   line  be- 
ginning  near  the  poa-j 
Briop  end  of  the  Svlvian  line  and  extendiBg  do^vnward  and  forward  to  jr 
"  above  the  lobe  of  the  car. 

The  npper  ends  of  these  2  inciaions  are  joined  bv  another,  1  to  1,5  cm.  from 
the  median  line  and  parallel  to  it.     The  base  h  in  the  sipiamous  portion  of  tho 
fceiuporal  bone.    Along  the  npper  or  mesial  edge  several  eartra  holes  may  be 
qujred  to  dotect  differenf*es  in  thickncss  dne  to  Pacebionian  bodie-S. 

Also  alorur  the  anterior  edge  at  the  temporal  ridge  extra  bole«  will  be 


i 


Fio.  18. — Antebolatbral  Fi:*a.p. 
1,  AaoendinK  frontni  cnnvolution;  2,  prrrpnlral  i^ulcu«;  3,  ascendmR 
arm  of  tho  Sytvifiii  tis^ur^-;  4,  inferiur  parictal  convolutioo;  5,  fiasure  of 
RoLondo;  O,  iiscondinjir  parii?tai  (^nrjvolution;  7,  aiipranmrKintiJ  *""nvolu- 
tion;  8,  fijuaurc  of  8yIviiiH;  9,  eupi^rior  tomporosphenoidal  convolutioti; 
lOp  ftrst  temporospheaoidiil  aulcu^s. 
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<qiiire<]j  as  liere  the  bone  mav  vflry  in  tliickness  from  1  to  10  mm.  and  one  must 
lcnow  whcthcr  tu  t^iange  tlie  washer,  to  ciit  on  a  bevcl  or  to  cut  strai^lit 

The  dtiral  fap  is  niade  of  much  the  same  shape  but  prcfcrably  with  ita  base 
a  trifie  more  aiiteriorlv,  particularlv  when  workin^  on  the  !eft  sidc»  as  tbis  per- 
mits  a  good  protc<'tin^  chiral  ilap,  frce  froni  sntiircs,  to  rcst  over  the  iniportant 
eortical  eeiiters  and  protCK^t  them  from  injurv  and  adhesions. 

The  middle  meningeal  arterj  never  givea  one  any  aii3riety,  as  it  is  eaaily 
controlled  by  pasaing 
nnder  and  aroimd  it  a 
fine  C  n  r  v  e  d  needle 
with  a  eatgiit  litrature. 
If  tlie  vcssel  ia  looated 
in  a  timnel  or  foramen 
in  the  bone  and  starts 
bleedin^»  bone  wax  or 
a  sharpencd  s  t  i  e  k 
erowded  into  the  open- 
ing  will  stop  it.  The 
same  proceilure  w  i  1 1 
coiitrol  the  bleeding  at 
its  eiitranoe  into  the 
skiill  throiigh  the  fora- 
men spinosum, 

The  flap  for  ex- 
posing  the  Gas^erian 
ganglion  is  of  t  h  i  s 
eharacter  (Fig.  18), 
o  II  1  y  much  smaller, 
8ay  3  to  4  cm.  at  its 
base^  placed  as  low  in 
tbe  teinporal  iomi\  as 
possible.  It9  iipper 
edge,  4  to  6  cm,  long, 
is  parallel  to  the  me- 
dian line  and  abont  i^ 
to  y2  of  the  distance  to  the  median  line,  its  sides,  4  to  G  cm,  long,  diverging 
upward.  The  anterior  side  should  be  at  least  a  finger^s  breath  behind 
the  extemal  angnlar  procesa  in  order  to  avoid  the  braneh  of  the  facial 
nerv^e. 

POSTEROLATERAL  A8PECT  (Fig.  19).— This  flap  expofles  the  ascending 
parietal  oonvohitioiij  the  euperior  and  inferior  parietal,  the  onter  portion  of  the 
cunens,  the  supraniarginul  and  angiilar  gjrus  and  the  tirat  and  second  temporo- 
aphenoidal  convolutiona. 

It  ia  indicated  in  thoae  caaes  commencing  with  distnrbances  of  sensibility, 
^  A 


FlO.    19» — PoBTKROLATBRAt.  0»   PARIETAL   FutF, 

1,  SuprttTimr*dnal  ctmvulution;  2,  anguliir  convolutioo;  3,  eTtemal 
pariet^j-occipital  ftasurti;  4,  auperiur  pariotal  ciiiivolution;  5,  inferior 
parteial  conviilutiun;  G,  iitM!cndinK  purirtul  c?oiiv*>lutiuii;  7.  fisisure  of 
Rolando;  8»  ftssure  of  Sylviu»;  9»  Brst  tcmporoHphenoidtiL  convolution. 
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followed  by  some  disturbance  in  motion  of  the  extremities  with  a  gradTud 
hemianopsia  and  loss  of  language^  or  for  those  cases  of  sensorial  aphasia  oom- 
mencing  with  hemianopsia. 

Anteriorly  the  flap  starts  from  the  junetion  of  the  precentral  line  and  the 
Sjlvian  line.  This  anterior  border  of  the  flap  extend8  obliquely  upward  and 
backward  to  terminate  just  behind  the  Rolandic  line,  about  a  finger'8  breadth 
from  the  sagittal  suture.    The  lower,  or  posterior,  border  follows  fairlj  doeelj 


FlO.  20. — SiNOLB  OOCIPITAL  FlAP. 

1,  Superior  occipital  convolution;  2,  dural  flaps  roUed  up  over  the  longitudinal  sinus;  3,  aecond  ocdpi- 
tal  convolution;  4,  third  occipital  convolution;  5,  reflected  bone  flap. 


the  80  per  cent.  line,  dipping  8omewhat  below  it  anteriorljr  to  terminate 
just  above  the  lobe  of  the  ear.  The  upper  border  is  parallel  to  the  median 
line  and  about  1  cm.  from  it.  The  base  is  in  the  posterior  part  of  the  temporal 
fossa. 

The  dural  flap  is  made  of  the  same  shape  as  the  bone  flap,  only  8omewhat 
smaller — about  0.5  cm.  on  each  side  to  facilitate  8ubsequent  suture. 

Exposnre  of  Occipital  Beg^on  (Fig.  20). — The  lower  border  of  the  flap 
commences  above  the  extemal  auditory  meatus  near  the  posterior  root  of  the 
zygoma,  passes  backward,.  about  1  cm.  above  and  parallel  to  the  95  per  cent  or 
lateral  sinus  line,  to  within  1  cm.  of  the  median  line.  From  here  the  posterior 
border  extends  upward  parallel  to  the  median  line  to  a  point  about  1  cm.  above 
the  Sylvian  line.     The  upper  border  of  the  flap  extends  from  this  point  down- 
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\vard  and  forward  nearlj  parallel  to  the  Sjlviau  liuc  and  termiiuites  above  thc 
external  auditorj  meatuSj  or  about  oppositc  the  faurtli  tcntli  on  tlie  Svlvian 
line, 

This  gives  a  flap  with  a  base  ncarlj  vertical  above  the  ear  and  between  4 
to  6  cm.  (1  3/5  to  2  2/5  in.)  wida 

The  dural  flap  is  made  in  a  siniihir  raanner, 

EXPOSURE  OF  BOTH  OCCIPITAL  LDBES  BY  A  BOITBLE  FLAP  (Fig.  21). 
— When  it  is  necessarj  to  expose  both  oecipital  lobes,  2  flaps  are  made,  siniilar 
to  the  above-meotioned  one.   One  is  completed,  the  dura  opened,  and  tke  condi- 


Fia.  21. — DocTBLi  Occi PITAL  Flap, 
1»  Ezteraal  parieto-CMScipit&l  fiimire;  2,  first  oecipital  convolation;  3,  secood  oecipital  convoliitlan; 
4,  thtrd  oc  pipi  tal  convolution;  5,  Angiifar  cotivolutlon;  6,  aupramarginal  con  volu  t  ion;  7,  firat  teiupon>- 
aphcnoidlal  f7onvalutioTi, 


t  ion  inspected.  Theu  the  dura,  bone  and  soft  parts  are  rcturned  to  tlieir  proper 
positions  in  order  to  protect  the  brain,  Another  flap  is  then  made,  similar  in 
shape,  tho\ig;h  perhapa  amailer,  with  its  mesial  edge  in  common  with  the  firat.  In 
this  čase  of  a  double  cxposnre,  the  dural  flaffs  mav  eorrespond  to  the  nsteoplastic 
flaps  or  thev  mav  he  ciit  in  t]ie  reverse  direction  and  roUed  np  ahm^  the  longi- 
tiidinal  sinus,  which  obviatea  anj  bleeding  from  vesaels  eutering  the  sinns. 

EXFOSURE  OF  BOTH  OCCIPITAL  LOBEŠ  BY  A  SINGLE  FLAP  (  FiiT.  22). 
— This  doea  not  pive  the  good  exposure  of  the  double  flaps,  but  is  8omewhat 
Binipler  of  execution,  with  less  drilling  and  8awing. 

The  latcral  ineisions  for  this  siugle  oecipita!  flap  exposin£^  l)nth  sides  pass 
iipward  and  outward  from  the  junction  of  the  middle  and  outer  thirds  of  the 
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Wlien  the  dural  flap  is  being  inade  and  a  vessel  erossea  the  line  of  inciaioiij  a 
very  gtKid  method  is  to  make  the  incision  iip  to  tlie  vessel  and  then  carefnllj 
pas8  the  fine  curved  needle  witii  catgiit  or  81  Ik  from  witbin  oiitward,  By  using 
tliis  method  there  is  no  danger  of  damaging  the  cortex.  Stili  another  method  U 
to  ciit  conipletelj  acrosa  the  vessel,  elanip  it  \vith  a  fine  clamp,  and  theji  pasa 
the  needle  and  tie  it  off.  The  irafisfxion  is  quite  esseniiul  to  prevent  ihe  liga- 
ture  from  sUpping. 

Hemarrhage  from  the  Cortex  and  the  Brain, — Bleeding  fn»m  the  siirfaceof 
the  brain  raaj  be  controUed  bv  putting  over  the  bleeding  point  a  very  small 
pieee  of  mnsclc  and  leaving  it,  a  srna  11  piece  of  absorbent  cotton  or  gaii7X'  satu- 
rated  with  vaselin,  or  Cargile  membrane.  Adrenalin  on  gauze  or  cotton  and 
applied  over  the  bleeding  point  is  sometimes  serviceable, 

The  verv  slighteat  pressure,  either  with  an  ingtrnnient  or  the  gloved  fingcr, 
with  or  withont  the  interposition  of  ganze,  ci^tlon,  or  muscle,  will  snffiee, 

Elevation  of  the  head  end  of  the  table  and  the  adniinistration  of  oxygeii,  if 
the  patient  is  cjanosed,  also  tend  to  lessen  the  liemorrhage. 

Ilemorrhage  from  the  brain  substanec  folhnvi ug  the  rcmoval  of  a  tumor 
maj  be  controlled  by  a  paeking  of  vaselin  ganze,  a  large  piece  of  muscle  with 
the  faseia  attaehed,  or  a  large  piece  of  fascia  packed  down  into  the  space  left 
by  the  tnmor.  For  this  purpose  a  portion  of  miiscle  and  fascia  bas  been  taken 
from  the  tbigh  jnst  previons  to  the  tirne  when  it  \vas  rcquircd, 

Absorbent  cotton  may  be  pressed  down  into  the  bleeding  e^vity. 

If  the  bone  bas  been  removed,  the  scalp  mav  be  turned  baek  to  its 
normal  position  and  presmire  made  on  its  on  ter  snrface,  thns  cnnvding  it  dowti 
into  the  opening.  Tt  may  be  beld  in  this  position  while  it  is  being  sutured  in 
plače. 

Afl  it  is  advisable  in  cleanhead  cases  to  avoid,  as  mnch  as  possible,  drainftge 
and  paeking  which  subae^iuentlj  have  to  be  removed,  the  hemostatic  measures  to 
be  preferred  are  those  which  completelj  check  the  bleeding  before  the  flap  is 
reimrned  to  its  plače.    In  cases  with  a  pliable  flap  ertemal  pressmre  may  suiflce. 
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Eemoval  of  Tumor. ^Before  removing  any  portion  of  the  brain  whicli  is 

more  or  less  vajicular,  it  is  advisable  to  snrronnd  it  with  sevcral  internipt^ifl 
sutures  of  fine  catgiit,  so  placed  as  to  control  as  ranch  of  the  blood  siipply  to  tbai" 
area  as  possible. 

TTaving  controlled  the  vessels  siipplying  the  area  to  be  removed,  a  apoon 
siiitable  size — a  eoffee  spnon,  teaspoon,  or  tablespoon- — mav  be  usod  to  scoop  oa 
the  mass.     Or,  before  this  is  done,  a  clean  cnt  with  the  sealpel  cau  be  made  i 
right  anglcs  to  the  brain  surface.    This  faeilitates  the  use  of  the  spoan. 

Tbe  removal  of  a  growth  below  tlie  cortex  neeessitates,  first,  its  expnsiir^ 
maki  lig  an  inciaion  throngh  the  snmmit  of  a  convolntionj  ahvavs  at  right  angle 
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to  tlie  surface,  then  gentle  retraction  with  broad  flat  retractors,  thon  the  careful 
removal  of  it  with  a  suitable  spoon  or  scoop. 

As  an  adjunct  to  spong-ing,  to  give  a  clear  Triew  of  the  vascular,  deep-seated  tiasuea 
witli  slight  inarrosropic  rrrffereneeB  between  nomml  and  patholoK^ical  atructures,  and 
to  losson  tniumtitišni  of  the  tlelicatt^  brain  substance  by  diminishiiig  tlie  amouiit  of 
sponging,  the  use  of  a  ninall,  Boft  metal  tulie*  about  3  to  5  mm.  in  diamc^er,  bent  to  a 
suitable  curve,  and  coniiected  with  a  eontinuous  snet  ion  apparatuis,  has  been  of  great 
value. 

Owing  to  the  friable  nature  of  nuinv  of  theae  tiimors,  an  appropriatelj  ae- 
lected  glass  tube  or  ciip,  as  dcsi^icd  bv  Fcdor  Kranse,  to  whieh  a  suctioii  tube 
18  applied,  makes  an  exce]lcut  retraftnr.  The  method  of  obtaininf^  tho  suction 
is  deserilH-d  in  VoL  I,  Chapter  Vil, 

Two-stage  OperationB. — If  the  first  part  of  the  opcration,  the  mak  ing  of 
the  opeiiing  down  to  the  dura,  bas  heen  nnusnallv  severe  and  t!ie  patient  has 
shown  the  efTects  of  it  by  an  inereasing  pulse  rate  and  b>wered  blood  pressure, 
the  safest  procedure  is  to  leave  the  dura  uncut,  to  sutnre  the  flap  back  in  plače, 
and^  after  5  to  10  davs,  eoni plete  the  operation, 

If  there  is  not  much  inoreased  intracranial  pressnre^  the  dnral  flap  may  be 
cut  and  a  careful  note  made  of  the  conditiou  fonnd,  aEd  ali  points  noted  whicli 
ttught  be  of  value  during  the  second  operation.  The  dura  and  soft  parts  are  then 
closed  and  the  second  stage  done  5  to  10  da^s  later, 

The  dural  flap  in  cases  with  marked  intracranial  tension  should  be  quickly 
rnade  and  firm  steadv  presaure  with  moist  cotton  applied  npon  the  brain  surface 
to  prevent  laeeration  of  and  heiuorrhage  into  the  eortex  froui  too  sudden  bulgiug* 

In  cases  in  which  the  two-stag6  operatiou  is  to  be  performed  the  dural  flap 
is  not  sutnred  but  merelj  laid  baek  in  plače  over  the  cortex  and  part  or  ali  of 
the  bone  flap  remo%'ed  in  order  to  give  the  benefit  of  the  decompression  and  the 
scalp  carefullv  snturtnb     The  seeond  stage  raav  be  done  at  a  later  tiuie, 

When  the  dura  on  exposure  is  found  to  be  exceedingly  tense  and  the  skull 
open  ing  bas  been  mode  over  the  speecli  area  or  important  motor  area,  rather 
than  run  the  risk  of  produei  ng  paral^sia*  the  decompressiou  open  ing  should  be 
made  over  mrao  less  important  point,  either  poaterior  to  the  Sjlvian  fissure  or 
on  the  ripposite  side  of  the  bead, 

After  a  week  or  two,  \vhen  the  intracranial  pressure  bas  been  dimini&hed, 
one  may  proceed  with  the  sec^ond  stage  of  the  operation.  Verj  light  general 
anestliesia  or  loeal  anestbesia,  Just  sufficient  to  perniit  of  division  of  the  soft 
partis,  is  ali  that  is  neeessarv  for  this  second  operation,  as  the  deeper  strtieturos 
are  more  or  less  dr^void  of  sensation.  In  eertain  eases  the  lateral  ventriele  is 
tapped  to  rednce  the  pressure  8uffieiently  to  permit  of  a  dural  snture.  Dr.  Har- 
vev  f'nshing  reeoinmends  a  snbtomporal  decompression  belovv  and  behind  the 
Sjivian  iissure  on  the  side  opposite  the  tumor  as  a  preliminarv  to  the  operation 
for  its  removal,  partieularlj  in  left-sided  tumors  with  marked  inoreased  intra- 
eranial  pressure  where  the  sudden  protnision  might  cause  eortieal  and  sub- 
cortieal  laceration  and  hemorrhage  with  paralvsis  of  arm,  leg  or  speeeh.  ^ 

L. i 
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Pinal  Treatment  of  Dura  and  FLap.— DURA.^ — Aftcr  tbo  intradiiral  part  nf 
tlie  operatioir  luts  Im^n  eninpleted,  Iho  *hira  is  carefiillv  siitured  baek  iotu  plače, 
using  iiiie  silk  nr  oatgiit  either  internipted  or  continuous. 

Whf'n*  tln^re  h  irincli  iricrea.sod  pressnre  it  uiav  be  possible  to  siitiire 
tlie  diiral  Hap  oii  one  side  onlv,  and  tliii5  sliould  be  done  on  the  side  over 
iniportaut  centers  m  that  they  raay  be  covered  as  much  as  possible  by  in- 
tact  dnnu  In  otbor  eas»:*8  tlie  tension  may  bo  so  great  tbat  no  sutiirin^  of 
tlie  dnra  ran  bo  done  and  it  oan  onlv  be  smootblv  laid  ba(*k  into  plače  over  tlie 
brain, 

If  there  is  uncontrollable  oozing  and,  owmg  to  the  increased  intracmni&l 
preflSEre,  the  dura  cannot  be  sEtured,  it  may  be  adviaable  to  remove  the  dara  en- 
tlrelj;  as  in  these  cases  it  seems  to  act  as  a  fraiiiework  for  clot  formatioE. 

Inžteadofa 
flap,  in  stili  otler 
eases,  radiating  in- 
cisions  are  made  m 
tbo  dura  and  no  at* 
t  e  ni  p  t  made  to 
nnito  them* 

BONE.— The  en- 
tire  bone  flap  I?  re- 
''placed  oi\  according 
fto  the  degree  of  de- 
corapression  d  €  - 
sired,  part  or  ali  of 
it  is  removed. 

Tbe     fit     is    so 


''ii^-^-"^-~-— ^ : — -^-r--  1  ne      ni     is 

Fio.  13.— Soft  Parts  Strippeb  Opf  to  Show  Aocurate  Fit  of  Bon«    Pf'^"'^^^'^  that  it  tesU 

Flap,  on  the  surrouridiii^ 

bone  on  everv  si  de 
aud  cannot  l>e  driven  do\vii  onto  the  brain.  No  drill  holes  or  sntiiriug  of  the 
bone  are  neeeasarv,  tbe  elomire  of  the  aoft  parts  bein^  snfficient  to  bidd  it  in 
place  (Fi-:,  i:V).  M 

SOFT  PARTS, — Tbe  soft  parts,  with  or  withont  the  adherent  bcme,  are  čare- 
fnllv  sntured  into  plaee,  A  row  of  internipted,  bnried  sutnre^,  either  of 
chromic  or  plain  cat^iit,  iinites  tke  miisele  and  faseia,  The  skiu  and  sub- 
entaneons  tissne  are  sntiired  witb  aii  internipted  nr  enntinnoiis  stiteh  of  silk  or 
eatgiit  A  verv  good  inetbod  is  to  use  an  internipted  snture  of  fine  silk  tbroiigh 
evervthinii;  down  to  the  bone,  making  the  stitehes  alniiit  1  cm.  apart. 

After  tbe  scalp  is  eonipletelv  sntnred,  fiiin  pressnre  is  made  over  tbe  siihiro 
line  and  the  toiirniqnet  or  the  TToiffenhain  stitebes  removed,  A  firm  gnnze 
dressinn:,  zine  oxid  adhesive  pl aster  and  a  ganze  bandage  are  applied,  and  some- 
times  a  starcb  bandaiG:e  is  plaeed  over  these. 

The  liead  of  the  bed  sbonld  be  elevated  if  tbe  pnise  will  permit. 


EXPOSURE   OF    VARIOUS    REGIONS    OF    BRAIN 
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EXPOSURE  Or  VARIOUS  REGIONS  OF  THE  BRAIN 

£xposure  of  Frontal  Eegion. —  Frontul  Inbe  Icsions  involviii^  thc  aiiterior 
part  of  tlie  tir.st,  scrniid  and  third  frontal  coiivohitioii  or  encroachiiig  iiiHiii  thc 
posterior  part  of  the  tirat,  Becoud  and  third  or  aš^ctaiding  frontal  con  vol  ut  i  on,  in 
whieh,  in  addition  to  frontal  svniptoma,  thcre  are  addeJ,  f!;nidnal!y,  m<ttnr  dis- 
turbances  involving  the  trunk,  bead^  neck,  eveSj  or  speec:bj  are  exposed  by  thc 
flap  8hown  in  Figure  14. 

The  ineision  eommenees  1  fini^er^s  brearltb  froin  the  median  line  nudway 
bet\ve€n  the  glabella  and  anpereiliarv  ridgc.  It  passea  outward  paralle!  to  this 
ridge  until  the  tem- 
poral  ridge  is  met, 
w  h  e  r  e  it  descenda 
t  o  w  a  r  d  the  zjgoma, 
ending  jnst  above  it. 

The  second  incision 
passes  from  the  coin- 
mencenient  of  the  firat, 
paral lel  to  the  inter- 
frontal  and  sagittal  au* 
tures  and  about  a  fin- 
ger'8  breadth  froiu  the 
median  line,  as  far  poa- 
teriorlv  aa  the  precen- 
tral  or  Rolandic  line, 
aceording  to  the  extent 
of  the  loealizing  symp- 
toms.  The  third  in- 
cision passes  from  the 
termination  of  the  sec- 
ond downward  toward 
the  extemal  and  i  to  ry 
meatns,  ending  j  u  a  t 
above  the  lobe  of  the 
ear.  The  frontal  sinus 
is  avoided  by  maki ng 
the  incision  nearcr  the 
glabella  than  the  snper- 
ciliarv     ridge.       Some- 

times  the  booy  wall  of  the  sinus  is  opened,  hiit  i  ta  mucoperiosteal  lining  remains 
intact  If,  by  any  chance,  it  is  opened,  it  may  be  paeked  and  drained  by  ciit- 
ting  away  part  of  its  antcrinr  wiilf. 

The  llap  mude  in  thia  nianner  has  tlio  advantage  uf  haviug  an  exeelleDt  blood 


Fio.  H.— FnoNTAt  Flap. 

1,  Superior  fronfiil  corivolulion;  2  and  3,  niiddlc  frontal  convolti- 
tiou;  4,  inferior  fr>u>tiil  coiivolutioTi;  5^  anU*ri«tr  linib  uf  the  8ylviiin 
fijsfliirp;  6,  prctifntral  lisHure;  7,  aarf*iuliiii;  fmiital  coiivolution;  H,  liis- 
surci  of  Holtitid4»;  U.  ii^cviidin^  parictal  convolutioii;  l(i,  fiiusurt)  of 
8ylviua  iihii  first  temporospheuoida!  couvolutiou  ia  juflt  below  thia 
fiBe^ure);  H,  dura  I  O  up. 
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siipplj,  breaks  aiul  tiires  do%vB  easily,  gives  a  good  exposiire,  and  is  readilj 
eoiiverteil  in  to  a  dotiblc  frontal  flap. 

The  diiral  flap  is  made  of  similar  shape  with  its  base  at  tbe  side  of  the  beat 
blood  sHppIv^ — lumielv*  in  the  tcmporal  fossa.  If  the  froDtal  sinus  hafi  been 
opaied,  the  diiral  flap  mav  ha%^e  its  base  on  that  side. 

The  internal  or  mesial  siirfaee  of  the  frontal  lohes  inay  be  exaiiiineJ  h 
gentle  rctraction  outward.  By  raisini?  the  frontal  lohe  its  interior  surface  is 
brought  in  to  vicw. 

EXPOSURE  OF  BOTH  FRONTAL  LOBES  BY  A  DOUBLE  FLAP  (Fig.  15 1. 
— Both  fruntal  k>bes  niu«t  he  exp(>sed  in  most  tiunors  situated  near  the  optic 
chiasm,  the  beak  of  the  corpua  callosnm,  and  the  mesial  surfae«  of  the  frontal 


Fio-  15. — DoTjBLB  Fbontal  Flap. 
1,  Supeiior  Innfdtudinal  Binus;  2.  dumi  Bap  rollcd  up;  3,  «upenor  lonRitudinal  Bintifl,  lU  &fi^ 
tiod  and  cut;  4,  (TonUii  creat;  5»  superior  fiontol  convolutioti^  6,  middle  frontai  coovolutioci; 
ferjor  froutal  con  volu  tion. 

lobcs.  Althoiigh  tumora  of  the  hvpophvsis  mav  be  exposed  in  other  vvavs,  this 
method  gives  a  freer  csposnre  and  a  bctter  opcrative  fiehl  withQnt  undiie  prcs- 
siirc  on  the  brain  froni  the  retractoraj  so  that  the  operator  is  alde  to  deal  wilh  a 
more  serious  and  eKtensive  condition  and  bctter  ablo  to  control  the  hemorrha^ 
and  compbte  the  dissof^tion  than  wonld  be  tlie  eat^e  thron^h  a  smaller  open  ing. 
The  converting  of  the  ^^ingle  flap  into  a  donblc  one  reqnires  hut  little  adili- 
tional  tirne,  Iieniorrhage  or  shock,  as  the  mesial  ent  is  common  to  both  flaps. 
Onlv  the  two  latcrnl  rntK»  one  aeross  the  forehead  and  the  other  down  over  the 
precential  ur  Kohmdie  liiiCj  as  described  above,  have  to  be  made. 


EXPOSTmE    OF    \  AHIOFS    REGIO^S    OF    BRAT^ 


The  smaller  of  tbc  two  flaps,  tlic  one  wliich  does  not  cxteiid  across  tlie 
median  lioe,  is  brokon  and  tiirned  dovm  firsL     The  dura,  with  the  longitudina! 


Fio.    16.— SiNOLB   Flap  on  Vertbx.   E3tJ>osiNQ  LoNatTtJDtNAL  SiNns  ANi>    MeaiAt   ScarACK   or 

sinus,  18  separated  froiii  the  nnder  siirface  of  the  otlier  flap  before  it  is  broken 
and  turned  dtnvn. 

The  dura  is  eut  according  to  the  eondition  found.     If  the  lesion  is  ap- 


m 
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Fio*   17,— DotrSLlS  Flap  on  Ve  rte  x.     Both  cprobral   loboa  rctract<?d  {^Kpoi^ing  conditiona  &tong  tho 
mesittl  aurfuoo  uud  the  falx  cfirebri  d(>wii  to  tho  corptus  oallosuiti. 


parentlv  limite«]  to  one  side,  tlie  diirn  i.s  cut  with  its  base  along  the  longitudinal 
sinus  toward  \vhich  it  is  retnieted. 

If  both  front  al  lolies,  eitlier  their  mesial  surfaces  or  theiF  inferior  surfacea, 
or  lesiona  in  the  v  le  i  nit  v  of  the  optic  ehiasm  or  hvpoplivvsifl  are  to  be  rendered 
acecssiblc,  the  longitudinal  sinua  is  eut  between  double  ligatures  elosc  to  its 
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attnekiiieDt  to  the  etbmoid  bone  and  the  fa]x  eerobri  divided,  The  iiicision 
in  the  dura  is  then  cumed  lotcrallv,  fol]owing  the  raargiii  of  the  bone  in- 
cision.  This  gives  a  dural  flap  with  a  long  base  situated  al»ov€  and  pas- 
teriorlv*  \Vith  broad  flat  retractors,  the  frontal  lobes  are  readilv  lifted  % 
\vard  and  mit\vHrd. 

Manj  leaions  in  this  reg-ion  have  not  been  satisfactorily  dealt  with,  partij, 
no  doubt*  becausc  of  insufficieBt  exposxire, 

Ezposure  of  Lateral  Aspect  (Fig^.  18,  19). — This  inehides  the  whole  seii- 

sorimotor   area,  and 
on   the   left  eide  in 
right-banded   pcople, 
t  li  e   speech  centem 
In    order    that  the 
flaps  may  not  be  too 
large,    this    area  is 
divided    into  an  an- 
terinr  and  a  postemr 
half  —  the     anterior 
for    cases    in    which 
the  motor  svraptoms 
predominate  and  the 
posterior    for  thoae 
cases    in    which 
sorv    8;sTiiptoni8  pre- 
dominate. 

ANTEROLATEHAL 
ASPECT  (Fig,  18).— 
The  flap  for  the  an-^ 
terior  part  of  the  lati 
eral  aspect  is  bound- 
ed  anteriorlj  by  a 
vertical  line,  1  feir 
ger's  b  r  e  a  d  t  h 
front  of  the  p 
tral  line^  and 
riorlj  bv  a  line  be- 
gi nn  ing  near  the  poe- 
{h\uv  vn\\  id'  the  Svlviau  lino  and  extending  downward  and  fonvard  to  jurt 
H  bon*  iUv  loU^  of  the  ear. 

'ihi*  U|*|HM*  cuid»  of  these  2  incisions  are  joined  bv  another,  1  to  1.5  cm.  froi 
ib|i  MUMlliMi  liiu)  and  panillel  to  it,     The  base  h  in  the  squamon9  portion  of  the 
MiiHlionil  hohi^.      \Kmvic  the  iipper  or  nieaial  edge  several  ejctra  holes  mav  be  re- 
hmIihhI  Io  di»(wt  lUtTert^noes  in  thiekness  dne  to  Paochionian  bodies,  ■ 

Alio  nloug  th*»  anterior  edge  at  the  temporal  ridge  extra  holes  will  be  re- 


thoae    I 
nre-^ 


Flo.  I8>. — Anterolateral  Fi^aj*. 

,..,  i>,.i.t  ii  oonvotutioii:  2;  pirwentraJ  huIous;  3,  nscetidiag 

fo;  A,  infcriur  tmrietal  convulution:  5.  fissare  of 

1'irietal  rtinvolution;  ?♦  aupraraarRinal  convolu- 

<4  %U-iu«i;  tt,  suiioriur  u^mporosphenoidal  convolution; 
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<]iiired,  as  here  the  bone  maj  varv  in  thickneas  from  1  to  10  mm.  and  one  must 
l{now  \vhether  to  ohange  tlie  wa»her,  to  cnt  on  a  bevel  or  to  cut  atraight. 

The  dural  flap  is  niade  of  mucb  the  same  shape  but  preferablv  with  its  base 
a  trifle  more  anteriorlv*  partieularlv  \vhen  workin|!!:  on  the  left  side,  as  tbis  per* 
mits  a  good  protecting  dural  flap,  free  froin  autiires,  to  reat  ovcr  the  importaot 
cortical  centers  and  protect  them  from  injurv  and  adhesions. 

The  middic  meningea!  artery  never  gives  one  aiiy  anxiety,  as  it  is  easilj 
controlled  by  pasalng 
nnder  and  arouiid  it  a 
fine  C  u  r  v  e  d  needle 
with  a  catgTit  li^jature. 
If  the  vessel  is  Incated 
in  a  tiinnel  or  foramen 
in  the  bone  and  starta 
bleedintr*  bone  \vax  or 
a  sharpened  s  t  i  c  k 
crowded  into  the  open- 
ing  \vill  stop  it.  The 
same  pntcedure  w  i  1 1 
control  the  bleeding  at 
its  entranee  into  the 
sknll  througli  the  fora- 
men spinosiim. 

The  ffap  for  ex' 
posing  tke  Gasserian 
gangUon  is  of  t  h  i  a 
character  (Fig.  18), 
o  n  1  y  much  smaller, 
8ay  3  to  4  cm.  at  its 
base,  placed  as  ]ow  in 
the  temporal  fosaa  as 
possible.  Its  npper 
edge,  4  to  G  cm.  long, 
ia  parallel  to  the  me- 
dian line  and  about  Vs 
to  y2  of  the  diatance  to  the  median  line,  its  sides,  4  to  6  cm.  long>  diverging 
npward.  Tlie  itnterior  side  shoiild  be  at  Icast  a  fingor^a  breath  behind 
the  extemal  angnlar  proeeaa  in  order  to  avoid  the  branch  of  the  faeial 
nerve. 

P08TER0LATERAL  A8PECT  (Fig.  li)),— Thia  flap  expoaes  the  ascending 
parictal  convohition,  the  superior  and  inferior  parietal,  the  ontcr  portion  of  the 
cunens,  tlic  snpramargiiml  and  angnhir  gyrns  and  the  tirat  and  second  teinporo- 
sphenoidal  convolutions. 

It  IS  indicated  in  those  eases  commencing  with  diatnrbances  of  senaibility, 


Fia.    19. — PoflTKROLATEllAL  OR   PaRIETAL   FlAP. 

1.  SupromBrifiiial  convolution;  2,  angular  corivolutioii;  3,  extcnial 
parietoHifci pital  fifl«ur«;  4,  supc^rior  part«'tiiL  coiivolutiou;  il>,  infnrior 
parietal  cutivulution ;  6,  uhcuiicIliijc  pariutal  coavolulioo;  7,  fiaaure  af 
Rotanda;  B,  fiBsure  of  BylviuB;  9,  lirst  tcmporoapheuotctjkL  oonvolutiou. 
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followe(l  hy  some  distiirbancc  in  motion  of  thc  extremitie3  with  a  pradtial 
hemiaoopsjii  aiicl  loss  of  lauguage,  or  for  those  cases  of  sensorial  aphasia  com* 
mencing  with  hemianopsia, 

Anteriorlv  tbe  flap  starts  frora  the  jimction  of  the  precentral  line  and  tk 
Sjlvian  line.  This  anterior  border  of  tbe  flap  eztends  obliquely  npward  mi 
backwai'd  to  terminate  jtist  bc^bind  the  Rolandic  line,  abont  a  fiuger^s  breaJtli 
from  the  sagittal  suture.    The  lower,  or  posterior,  border  follows  fairly  cloaelj 


FiQ.  20.^-SiNOU!  OcciPiTAi*  Flap* 

I,  Sup^rior  occipital  convolution;  2,  durot  fl&ps  roUed  ap  o  ver  the  lon^tudioal  sinus;  3,  seoond  oedpi- 

tal  couvolution;  4,  third  occipital  oonvolution;  5,  reflected  boDO  flap. 


the  80  per  cent.  line,  dipping  somewhat  below  it  anteriorlj  to  terminate 
just  above  tbe  lobe  of  the  ear.  Tbe  npper  border  is  parallel  to  the  median 
line  and  about  1  cm,  from  it.  Tbe  base  is  in  tbe  poaterior  part  of  tlie  temporal 
fodsa.  fl 

The  dural  flap  is  made  of  the  same  shape  as  the  bone  flap,  onlv  someu^iat 
smaller— abotit  0,5  em.  on  eadi  si  de  to  faeilitate  snbaequent  suture. 

Esposure  of  Occipital  Region  (Fig,    20). — The   low6r   border  of   the  flap 
oommences  above  the  external  anditory  meatus  near  tbe  posterior  root  of 
ZTgoma,  passes  backwardy  about  1  cm.  above  and  parallel  to  tbe  95  per  cent 
lateral  sinus  line,  to  \vithin  1  em.  of  tbe  median  line.    From  here  the  posteriorT 
border  extends  upward  parallel  to  the  median  line  to  a  point  about  1  cm,  above 
the  Sylvian  line.    The  npper  border  of  the  flap  extends  from  this  point  down- 
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jm 


A^^ard  and  forward  near]y  parallel  to  the  Sylviaii  lino  and  terininatei«  abovc  tiic 
exteiiial  and  i  to  ry  nieatus,  or  about  opposite  thc  foiirth  tentli  on  the  Svivian 
line. 

This  gives  a  flap  with  a  base  nearlj  vertical  alKn-c  thc  car  and  between  4 
to  6  cm.  (1  3/5  to  2  2/5  in.)  wido. 

The  diiral  flap  is  made  in  a  siinilar  manner. 

EXPOSLrRE  OF  BOTH  OCCIPITAL  LOBES  BY  A  DOUBLE  FLAP  (Fii^.  21). 
^Whcn  it  is  necessarv  to  expo9e  both  cK^ci pital  lohcs,  2  flaps  are  inade,  similar 
to  the  above-mentioned  one.  One  is  conipkted,  the  dura  opened,  and  the  condi- 


Fia.  21.^ — DOUBLE  OCClPITAL  FbAP. 

1»  Estemal  pari©to-occipit4il  fiflsur«;  2^  firat  occipital  coavolution;  3»  Beoond;  ocoipital  cjonvolutiont 
4,  third  occipital  eoovolution;  5,  angular  convolution;  6,  flupramargioal  oodvolution;  7,  fir»t  iempoTO- 
BpheDoidaL  convolution* 

tion  inspeeted.  Theii  the  diira,  bone  and  soft  parts  are  retiirned  to  their  proper 
positions  in  order  to  protect  the  brain,  Another  flap  is  then  made,  similar  in 
ehape,  thoiigh  perhaps  smaller,  with  its  raesial  edge  in  eommon  witli  tlie  first  In 
this  čase  of  a  doiihle  exposnre,  thc  diiral  flaps  raav  correspond  to  tlie  osteoplastic 
flaps  or  thev  maj  be  ent  in  the  reverse  d!re€tion  and  rolled  iip  along  the  h)ngi- 
tudinal  sinus,  which  obviatea  anv  bleeding  from  vessels  entcring  the  sinns. 

EXP08URE  OF  BOTH  OCCIPITAL  LOBE8  BY  A  SINGLE  FLAP  (  Fi^^  22). 
— Tliis  does  not  give  the  good  expo3iire  of  tlie  double  flaps,  biit  is  9omewhat 
aiinpler  of  excciition,  with  lesa  drilling  and  sawing. 

The  lateral  incisions  for  tliis  single  oecipital  flap  exposing  both  sides  pass 
upward  and  oiitward  from  the  jnnction  of  the  niiddlc  and  outer  thirds  of  the 
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ital  bone  to  tlio  Syh 


line  and  then  folW^ 


aiiperior  ciirved  line  of  the  occip 

tliis  line  posteriorlv  to  nieet  in  tlie  median  line  at  tlie  70  per  cent,  poiiit. 

■  Drill  holes  are  plaeed  on  eitlier  side  of  and  also  over  the  longitudinal  sinus. 
Dri!]  lioles  are  also  made  at  the  coniers  and  along  the  sides  wlierever  the  bone 

_       varicia  more  tljan  2  mm,  in  thiekness.     The  lower  and  external  corners  ^hould 
H      ha  ve  2  or  3  additional  holes  made  toward  the  median  line. 

■  The  scalp  over  the  niiddle  point  of  the  base  of  the  flap,  that  portion  wLi(!h  is 
I ^^-^=>^  i"^^   above   the  ex 


ternal  occipital  pro- 
tnberanee,  should  bc 
incised  iu  the  mid 
line  for  3  to  6  cm, 
(1  1/5  t»  2  2/5  in), 
retracted  from  t  le 
bone  laterall  v,  and  3 
to  4  drill  holes  made 
in   the    bone,   thus 


narrowing  the  part 
to   be   broken.     The 
bone  in  this  region  is 
thick,   perhaps   5  to 
10  mm.  (1/5  to  2/^ 
inch),  and  nnless  it 
is  weakenpd  bj  drill^ 
ing    the    h  o  1  e  s,  or 
with  the  slot-cnttinff 
forceps,    the   line  of 
breakago  m  a  y  not 
occiir  where  desireti 
In  t  li  i  š  niethol 
of  exposing  both  oc- 
cipital    k»bes    by    a 
s  i  n  g  1  e  osteoplastic 
flap,  2  d  ur  al  flaps 

(Fig.  21)  are  made  with  their  bases  toward  the  longitudinal  sinus. 

Flaps  for  Exposing  External  Boundaries  of  the  Oeter  Wall  of  the  Cerebellar 

Tosaa  and  the  Cerebellar  Pontine  Angle  (Fig.  23). — In  exposnres  of  the  outer 

snrface  of  the  eorehellar  fossa,  the  lateral  sinns,  the  poaterior  surfaee  of  the 

petroua  portion  of  the  temporal  bone  and  the  internal  aiiditorj  meatns,  where 

a  large  opcning  i^  not  reqiiired,  the  following  ftap  is  made. 

Dr.  Alfred  S*  Tavlor  Iuib  emphned  this  flap  for  exposing  and  dividing 

pars  intennedia  of  Wrislicrg  at  the  internal  anditory  meatns. 

The  npper  border  of  the  flap  extends  from  a  point  near  the  median  line 

about  2  to  3  cm.  (%  to  1%  in.)  above  the  snperior  curved  line  forward 


Fio.  22. — 81NOLE  Occipital  Flap  Ekpobino  Botb  Hemthphereb. 
1,   First  ocf^ipital  coiivolutiun;  2,   dural   fliip   rolled   Un^ard  inudian 
Hiit%  ovor  thu  lonKitudiuul  »inoH;  3,  st^cond  occipital  convolutioii;  4,  Lhinl 
occipital  convoluiion;  5,  reflccknl  bfjtie  flap. 
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outward  to  a  poiiit  over  the  posterior  biirder  of  the  mastoiJ.  Tlie  extjeriial  bor- 
der  of  the  flap  extends  from  the  oiiter  end  of  the  upper  boundarj  downward 
and  iinvard  over  the  posterior  cdge  of  the  niastnid  procoss  to  a  point  j  ust  above 
the  foramen  iiiajLi^iiim.  The  iriesial  border  of  the  fliip  extends  from  the  inner  eiid 
of  the  iipper  incision  dowiiward  about  0.5  eitu  from  the  median  line  to  a  point 
just  above  the  foramen  niagniniu 

The  scalp  alont^  tbese  lines  is  cut  down  to  the  bone,  the  hemorrhage  being 
controlled    h>*    a    llcidenhain 
stitch  or  by  a  sutiire  of  the  cut 
edge,  or  by  a  clamp  and  au* 
ture. 

The  soft  parts,  with  the 
periosteum,  are  separated 
from  the  bone  for  a  distanco 
of  about  1  cm.  with  a  perioa- 
|teal  elevator  and  over  what 
"  will  lie  the  fntctnred  edge  a 
complete  separation  is  made. 
lloles  are  drilled  at  the  cor- 
nera  and  along  the  a  i  d  e  s. 
Over  the  region  of  the  lateral 
sinus  3  holes  are  made  close 
together,  1  on  either  si  de  and 
1  directij  over  it,  in  order  to 
furnish  an  aecurate  measure- 
ment  of  the  thickness  of  bone 
covering  it.  Tlie  region  of 
the  mastoid  raay  re^juire  sev- 
era 1  holes, 

The  base  of  the  flap  shonld 
bo  narrowed  and  wenkeiied  as  nuich  as  possihle  bv  <h*illing  severa!  holea  nnder 
the  retraet(*d  soft  pjirts,  or  the  same  result  mav  he  obtained  with  the  slot- 
cutting  fort-eps,  wfprking  from  the  retrarted  hnver  end  of  each  hiteral  incision 
toward  the  iiiiddle  of  the  base.  The  tliit^kness  of  the  bone  at  the  variona  lioles 
ifl  raeasured.  A  suitable  gnard  ia  selected  and  placed  on  tlie  eirenlar  saw  and 
the  bone  en  t. 

The  nncut  portion  of  houe,  pcrhaps  1  to  2  mm.,  is  craeked  by  insertiiig  a 
thin  osteotome  in  the  8aw  cnt  and  striking  it  vvith  a  mallet.  The  bone  flap  is 
turned  down  toward  the  neek,  its  fraetured  edge  being  just  above  the  foramen 
niagnnm.  This  narrow  margin  of  the  forninen  niav  be  cnt  on  t  with  the  rongeur 
forceps  if  there  is  anv  datiger  of  the  tnednlhi  being  jammed  down  iTito  it 

The  dural  flap  mav  be  tnrne<l  down  in  a  similar  direction,  or  it  may  be  mado 
with  its  base  toward  tlie  median  line,  Bleedtn^^  mav  be  controlled  hy  pressnre, 
clamp,  ligatnre,  or  a  fine  snture  of  catgut  or  ailk. 


Fio.  23,— Flap  ron  ExpoBiNa  Cehebkllar  Pontinb 
Anole,  One  Siue. 
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The  cerebellum  is  retracted  towar(l  the  median  line  by  a  broad  flat  brain 
retractor.  A  clear  field  is  obtained  by  rernoving  the  blood  and  cerebrospinal 
fluid  by  a  small  tube  of  soft  metal  bent  at  an  appropriate  angle  and  connected 
with  a  continuous  suction  apparatus.  In  addition  to  this,  small  ganze  sponges 
about  1  cm.  in  diameter  are  used.  Good  illumination  at  the  bottom  of  this 
rathcr  deep  and  narrow  wound  is  essential  and  may  be  obtained  by  a  head  light 
or  head  mirror  worn  by  the  operator,  or,  better  stili,  by  using  a  small  electrie 
light,  similar  to  that  used  in  a  cystoscope,  mounted  on  a  long  flexible  holder  aud 
held  by  the  assistant  in  the  comer  of  the  wound  which  is  most  convenient  for 
the  operator.    This  wire,  holder  and  lamp  can  ali  be  sterilized. 

This  mcthod  has  the  advantage  of  fumishing  the  light  very  near  the  struc- 
tures  to  be  dealt  with  and  between  them  and  the  operator^s  hands,  thus  eliminat* 
ing  nearly  ali  of  the  shadows. 

If  this  exposure  should  reveal  a  more  extensive  condition  than  wa8  antici- 
pated  when  the  bone  flap  was  planned,  as,  for  instance,  a  tumor  requiring  re- 
moval  of  bone  over  both  cerebellar  lobes,  another  flap,  similar  to  this  one  but 
8omewhat  larger,  taking  in  the  remaining  bone  on  the  other  side,  may  be  fash- 
ioned  in  the  same  manner.  These  two  flaps,  when  retracted  downward  and 
outward,  with  a  rongeur  removal  of  the  posterior  margin  of  the  foramen  mag- 
num,  will  give  the  maximum  exposure. 

The  dural  flap  may  be  made  with  its  base  along  the  lateral  sinus.  The 
occipital  sinus  is  divided  between  double  ligatures  low  down  in  the  cerebellar 
fossa.  The  cerebellar  falx  is  divided  and  a  curved  incision,  with  its  convexity 
downward,  is  made  to  extend  outward  and  upward  over  each  cerebellar  lobe  al- 
most  to  the  outer  end  of  the  lateral  sinus.  The  division  of  the  cerebellar  sinus 
and  falx  is  quite  necessary  to  give  the  desired  mobility,  so  that  free  retraction 
of  the  cerebellum  may  be  made  without  undue  pressure. 

If  a  decompression  is  desired,  the  entire  bone  may  be  removed  and  only 
the  soft  parts  returned  and  sutured. 

Single  Flap  £xposing  Both  Occipital  Lobes  of  the  Cerebmm  and  Both  Cere- 
bellar Lobes  (Similar  to  That  Employed  by  Duret  and  Krause)  (Fig.  24).—Thi3 
method  of  makirig  osteoplastic  flaps  is  attended  with  little,  if  any,  increased  risk  to 
the  patient  or  trouble  for  the  surgeon,  even  if  the  size  of  the  bone  flap  is  considerably 
greater  than  usual.  Large  flaps  are  cut  almost  as  easily  and  as  quickly  as  small  ones. 
The  subscqucnt  return  of  the  bone  and  the  primary  union  give  a  protecting 
eranium  as  serv-iceable  as  before  the  operation.  The  free  expo8ure  fumishes  the  best 
chancc  of  a  thorougli  inspection  and  a  safe  and  satisfactory  treatment  of  the  condition 
found. 

The  bone  niay  be  safely  divided  over  any  of  the  sinuses  without  danger  of  injuring 
them.  Bone  flaps  extending  over  venous  sinuses  are  easily  tumed  down  without 
damage  to  the  dura  or  sinus  wall.  The  few  emissary  veins  which  are  tom  aeross 
rarely  give  troublesome  bleeding  and  are  easily  controlled  by  slight  pressure  or  a  very 
fine  suture. 

Bearing  these  points  in  mind,  the  exposure  to  be  described  will  be  indicated  in 
numerous  conditions  and  may  be  8afely  and  quiekly  made. 
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POSITlOiN"  OF   PATIENT. — The  patieiit  is  lirst  anesthetized  in  the  regiilar 

i}\  theii  a  change  is  made  to  thc  luisal  anestliesia  (aee  pagc  750).     Wheii  this 

Nvorkiiifi;  satisfat-torilj  the  patient  is  turned  flat  on  liis  face  with  a  large 

Inid  liag  iinder  each  shoiilder  to  relieve  the  chest  of  tho  bodv   wei^lit  and 

faeilitate  breathing.      The  forehead  rests  on  a  siippnrt   whieli   is  adjnstable, 

lip  or  down,  in  or  out,     For  a  dctailed  description  of  poaition  of  patieot  Bee 

|>ac:e  749- 

TECHNIG. — The  method  of  makiiif^  thia  flap  is  as  tV)llows:  The  npper 
[border  of  this  large  single  flap  cxposing  thc  entire  occipital  region  correaponds 
to  the  80  per  cent,  pni  nt  in 
the  median  line  and  ex- 
tetids  laterallj  on  each  si  de 
along  the  teniporosphenoid- 
a!  line  of  ChipauH'9  topog- 
raphy,  to  a  point  over  the 
^posterior  border  of  the  mas- 
toid  procesa.  The  lateral 
incisions  extend  from  the 
outer  ends  of  thia  superior 
cut  downward  and  inward, 
skirting  the  posterior  bor- 
der of  the  mastoid  procesa 
and  reaching  we]l  down  on 
the  neck.  A  short  incisiou, 
4  to  G  cm.  (1  3/5  to  2  2/5 
in.)  ]ong  19  made  in  the 
midhjie  over  the  external 
occipital  crest  from  below 
the  occipital  protnberance 
down  to  within  1  cm.  of  the 
foramen  miigiinm. 

The  heinorrhagc  from  the  aealp  is  best  controlled  by  a  double  row  of  Ileiden- 
liain  gntures.  Bleeding  frora  the  mastoid  foramen  is  controlled  by  bone  wax 
or  a  wo<:)den  plng. 

The  soft  parts  are  scparated  from  the  bone  with  the  periosteal  elcvator  for 
a  space  of  1  to  2  eni.  in  width,  following  this  cut  which  bas  been  made  dnwn 
to  the  boTie,  Over  that  portinn  nf  the  flap  wliieh  ih  to  bc  thc  fractured  edge,  the 
soft  parts  are  conipletelv  lifted  from  the  bone,  utiliziug  the  median  inctsiou  for 
the  piirjiose. 

Drill  holea  are  made  at  thc  corners,  along  the  sides*  3  closo  togetlier  over 
each  sinns*  and  several  others  at  short  intervala  ah)ng  the  base  of  tlie  flap,  par- 
ticnhtrlv  over  and  on  either  side  of  the  occipital  crest.  The  entire  \vidth  of 
the  lione  at  the  base  of  the  cerebellar  foaaa,  almnt  1  cm,  from  the  fMHterior  mar 
gin  of  the  foramen  magnmn,  may  lw  \veakened  bv  nnmerona  drill  hules,  placed 


Fio.  24.— SiNOLB  Ft^p  FOR  ExPOfliira  Botk  Occipitai.  Lobbs 

OP   ClREBRUli    AND   BOTH   LOBGS   OF    CeRBBELLUM. 


close  together,  in  order  tu  insiire  ita  aeenrate  breaking.  While  doing  this^  the 
soft  parts  should  lie  ^ell  retracted,  iitilizing  the  raiddle  incision  as  well  as  tb 
two  lateral  oiicb,  The  sawiiif!:,  craokiTijtjr,  and  turniug  doA^Ti  of  the  flap  are  similar 
to  tluit  dcscTilKnl  fur  otlier  re^ODt*. 

Whi!c  tiirnine;  dowii  any  bone  flap,  »trong  oiitward  traction  shonld  be  made 
oii  it  m  tirni  tlie  fractuitHl  edge  will  not  dig  iiitr>  aiid  in  jure  tlie  brain. 

As  soon  as  the  flap  ia 


tnnied  down  aH  the  hemo^■ 
rhage  slionld  be  qiiickkaii»l  ' 
careftill}'  controlled.  Thea  ^ 
the  flap    13   wrapped  Id  afl 


^^m  i       .^^^^^^^^^^^^s^^^^^^^i^M  gaiize  pad  wet  with  hot 

^^^       ^      ^^^w^^'      '^^    ^      \\      "^^  sohition.  ^ 

I  fml^    Ifi   v^l^iž^s^^sJ^    ^^'^^v         *^    '^^  ^^  many  cases  the  Mxt  V 

I  v  \l    ^^ ^^^  v\\^^^W  '^imi         ®^^P  ^^^'  ^  *^^  reinoval  af 

I  v«^    %\        '    "^N^    ^     '^^\\\M^HHiF  the  posterior  margin  nf  the 

i  \BkL  \\ '  ^^ '' "^^^^^^^^^  V^VlaMBI^^r  forainen  magiiimi  with  the 

I  ^I^^^^Š^-  '*^*^^^M^^B^  rongeiir  forceps. 

If   the   patient  bas  a 
short  thick  mnscular  neck, 
difficultj   m  a  y   be  experi" 
enced  in  retractiiig  this  flap 
dowTiward    far    enoiigh 
give    a    good    working  e: 
posure    of   the    cerebellum* 
In    these    cases,    while   tho 
bone    19   pil  I  led    down  m 
m  neb    as   poBsible  and  fl 
broad  flat   metal   brain  re- 
tractor    is   beld    over    t  h  ^ 
brain  to  protect  it,  the  circiilar  8a\v,  \vith  or  \vitlwiit  a  giiardiug  washer,  is  madj 
tociit  the  bone  down  the  midline  from  within  outvvard  (Fig.  25).     Even  if  the 
saw  eiits  aH  the  \vav  throngli  the  bone  no  hann  is  done,  as  later  the  soft  pa 
are  divided  in  the  same  line  with  a  soalpel. 

This  procedure  gives  two  eqnilateral  osteoplastic  flaps  which  mav  be 
tractcd  downward  and  ontward  affording  a  verv  generous  exposnre,  which  \i 
4uiekly  and  easilv  made  regardless  of  the  bone  thirkness  or  deusity,  vet  with 
sTieh  an  accurat€!  fit  and  aiieh  good  blood  siipply  that  a  primary  union  follonfl 
with  a  normal  bone  proteetion  for  the  important  intracranial  stmctiires  at  tMs 
point 

This  largc  Hn|>,  oxposing  both  f»eeipital  lobes  of  Ibe  eerebriim  and  both 
eerebellar  lobc^s,  \vith  a  dnral  openinii  and  a  rnhber  tisaiie  drain  in  eacb  entiH 
|iiirtnientj  liaa  bcen  sneccssfnllv  eniphived  tn  pm\  ide  tlrainage  in  cases  of  meain- 
gitia. 


Ffo.  25. — Same  Flaj«  as  Shqwn  in  Fia.  24,  Sput  I>own  Mid- 

DLE  AND  EeTRACTBD   D(m^fWAiaJ  AND  OPTWARD  TO  GfVK  A 
BeTTE«  ExJ'Of4DRK. 


1 


CE^posure  of  tlie  GasserlaiL  Ghmglioii. — The  exposure  of  the  Gasscrlan 
nglion^  either  for  its  removal  or  for  the  division  of  its  sensorj  root,  iaay  be 
made  by  any  oue  of  severa  1  differeiit  methods,  nameljr  that  of  Poirier,  Rose, 
Cushing,  or  tlie  Ilartlev-Krausc  metliod. 

The  late  Dr,  Frank  llartlev  and  Dr,  Fedor  Krause  devised^  almost  sitnul- 
taneoiislv,  a  nicthod  of  approachiog  the  Gasserian  ganglion  through  the  middie 
fossa  of  the  skull  above  the  zvgonia. 

The  iucisioii,  as  origiuallj  devised,  wa8  that  of  aii  inverted  horseshoo  or 
ornega  with  the  base  about  5  to  6  cm.  (2%  in.)  and  5  cm.  (2  in.)  at  its  widest 
part.  The  anterior  incision  should  he  about  a  fingcrs  breadth  bebind  the  ex- 
ternal  aiigiilar  process  in  order  to  avoid  the  braneh  of  the  faeial  nerve  to  the 
evelid  miiseles.  The  poeterior  incision  begins  just  in  front  of  the  ear  and  ex- 
tends  upward  and  backward.  The  skin  incision  was  Bnbseqnently  changed  to  a 
trapezoidal  shape,  of  approxiniately  the  size  and  shape  described  above,  This 
is  s  i  m  i  hi  r  to  the  exposure  sho\vn  in  Figure  18»  only  the  flap  is  much  smaller  in 
size*  The  hemorrhage  from  the  scalp  is  controlled  by  one  of  the  methods 
already  mentii>ned.  preferablv  by  the  Heidenhain  .sntiire. 

The  ineisioiis  are  niade  doA\iT  to  the  bone  at  one  stroke  of  the  scalpeL  The 
Boft  parts  are  separated  a  short  distance  on  either  side  of  the  incision,  using  the 
periosteal  elevator.  The  anterior  horder  is  retraeted  \vel!  forward,  carr\  ing  the 
nen'e  with  it.  Drill  holes  are  now  niade  at  the  comers,  ah>ng  the  sidea,  and 
with  1  over  and  1  on  either  side  of  the  greater  wing  of  the  sphenoid  and  1  at 
the  bottom  of  both  the  anterior  and  posterior  inciaions, 

»The  thicknesa  of  the  bone  is  nieasnrcd  at  each  hole,  and  thcse  niirabers  are 
jutted  dowii  on  a  roiigh  skcteh  for  reference  when  adjusting  the  saw.  The  circn- 
iar  8aw,  proterted  with  a  snitable  Tvasher  so  that  1  or  2  mm,  of  bone  wi]I  remain 
nnent,  h  made  to  ent  from  one  hole  to  another.  If  the  hone  thickness  variea 
more  than  li  mm.  bet%veeM  hok>s,  another  hole  should  he  ma<le  between  tbem. 
AH  portions  whieh  are  of  fairlv  uniform  thickness  may  bo  cut  witliont  ehanging 
tlie  \vasher.  \^arving  the  angle  of  the  saw  to  the  skull  surfare  from  1)0°  to  45^ 
will  dimini^h  the  dopth  of  the  cut  from  1  to  2  mm.  This  may  be  done  or  the 
washer  may  be  changed.  It  is  rather  better  to  cut  the  tbicker  portions  of  the 
flap  first,  leaving  the  thinner  part,  particularlv  the  ]ower  anterior  portion,  until 
the  last,  as  more  hemorrhage  is  apt  to  oecur  from  thia  side.  Bone  wax  in  the 
holes  and  savv  cut  will  coutrol  the  hleeding, 

A  thin  osteotome  is  inserted  in  the  saw  cut  at  the  different  holes  and  ]ight!y 
tappcd  with  a  mallct.  The  08tc<:)tome  shonld  be  held  near]y  parallel  to  the  skull 
surface  a  ud  should  be  8ystematieiJIy  applied  a  t  each  hole.  A  few  extra  tap^ 
wi!I  be  required  at  the  holes  where  the  uneut  portion  is  known  to  be  thickest. 

Wheu  the  flap  is  cracked  ali  along  the  saw  cut  it  may  he  pried  up  gentlv  until 
some  strong  instrument,  as  a  eurved  pcriosteal  elevator  or  osteotome,  can  be 
inserted  under  it,  A  quick  downward  pry  with  thia  elevator  under  the  npper 
edge  of  the  flap  and  a  firm  pressure  with  the  thumb  just  above  the  zygoma  break 
the  bone  low  down  in  Hie  tcmporal  fossa. 
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Strong  firm  outward  traction  is  made  on  the  flap  as  it  is  being  tumed  down 
so  that  the  ragged  f  ractured  edge  will  not  damage  the  dura.  If  this  edge  is  ven* 
uneven,  it  should  be  trimmed  ofF  with  the  rongeur  f orceps. 

Bleeding  from  the  bone  is  controUed  by  wax  or  by  erushing  the  bleeding 
point.  The  flap  is  wrapped  in  a  hot  wet  towel  or  gauze  pad.  A  sharp  retractor 
with  rather  large  teeth  is  gently  placed  low  on  the  muscle  forming  the  hinge,  90 
that  the  puli  down  toward  the  cheek  aH  comes  on  the  muscle  and  none  on  the 
bone  flap,  which  is  easilj  torn  off  if  not  carefuUj  protected. 

The  opening  is  now  enlarged  downward  undemeath  the  zygoma  until  the 
floor  of  the  middle  fossa  is  reached.  The  narrow  part  of  the  opening  may  be  en- 
larged both  anteriorly  and  posteriorly  with  the  rongeurs  if  required. 

The  finger,  aided  by  the  broad  flat  brain  retractor,  quickly  separates  the 
dura  from  the  floor  of  the  temporal  fossa  until  the  foramen  rotundum  and  the 
forameu  ovale  are  seen.  Some  bleeding  may  result  from  this  dural  separation, 
but  it  is  easily  controlled,  either  by  placing  a  gauze  pad  on  the  dura  and  making 
pressure  over  it  with  the  brain  retractor,  or  by  putting  in  gauze  pads  or  packing 
and  making  firm  pressure  with  the  hand  and  waiting  a  few  moments.  A  distinct 
bleeding  point  in  the  bone  may  be  controlled  with  bone  wax.  Vessels  on  the  sur- 
face  of  the  dura  which  are  torn  may  be  clamped  and  tied,  or,  better  stili,  sur- 
rounded  with  a  fine  catgut  or  silk  suture  on  a  fine  curved  needle  and  ligated. 

It  seems  wi8e  to  give  a  rather  fuU  account  of  this  technic  because  of  the 
peculiar  conditions  met  with,  and  because  the  success  of  this  operation,  perhaps 
more  than  any  other,  depends  so  niuch  upon  the  preliminary  planning  for  the 
various  steps  and  the  attention  to  detail. 

The  operator  should  stand  at  the  end  of  the  table,  holding  the  brain  re- 
tractor with  his  left  hand,  while,  with  his  cight  hand,  he  presses  back  the  dura, 
using  one  of  several  long  narrow  dural  separators,  which  are  slightlv  curved  at 
the  tip,  for  the  purpose.  Only  the  few  instruments  required  during  this  stagc 
of  the  operation — such  as  2  or  3  brain  retractors,  separators,  long  thumb  for- 
ceps,  long  slender  scalpel,  and  blunt  tenaculum — and  no  others,  should  be  placed 
on  a  tray  very  close  to  the  operative  field. 

It  is  most  nece88ary  to  obtain  a  clear  view  of  the  stnictures  at  the  bottom  of  the 
wound  and,  to  accomplish  this,  rapid,  accurate  and  effective  spon^ng  is  essential. 
For  this  purpose  there  should  be  available  a  generous  8upply  of  gauze  rolled  up  into 
firm  little  balls  of  2  or  3  sizes,  some  1  cm.  in  diameter,  others  2  cm.  and  a  third  size 
about  3  cm.  in  diameter.  These  sponges  should  be  kept  in  3  distinct  piles  very  close 
to  the  wound,  within  4  inches,  so  that  they  may  be  picked  up  readily  and  quickly  with 
long  thumb  forceps,  by  the  assistant  or  by  the  operator  without  loss  of  tirne  and 
without  the  neccs8ity  of  tuming  the  eyes  from  the  operative  field.  A  few  drops  of 
blood  or  cerebrospinal  fluid  will  conceal  everything,  and  it  is  nece8sary  that  this  be 
quiGkly  removed  and  the  gentle  but  rapid  dissection  be  attempted  during  the  few 
moments  when  the  field  is  clear  and  before  the  reaccuraulation  of  the  fiuid.  Con- 
tinuous  suction  is  most  useful  during  this  operation  and  should  be  used  in  addition 
to  the  sponging.  It  is  applied  through  a  soft  metal  tube  5  mm.  (1/5  in.)  in  diameter, 
Vid  10  to  15  cm.  (4  to  6  in.)  long,  bent  to  a  su  i  table  curve.     This  tube  is  held  out 
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of  the  way  df>wn  hi  one  eoriifr  of  the  wound  by  the  assistant,  and,  as  occaaion  re* 
quires,  m  Hghtly  and  quiekly  8wept  over  the  line  of  dissection. 

Goocl  illiiniination  is  very  neressarj,  to  obtain  whieh  a  drop  liRlit,  a  hcad  mirror, 
or  hoad  light  mtiy  be  nsed.  The  objection  to  bavinp:  the  source  of  liglit  attachtxl  to 
the  operiitor*s  heiid  is  that,  whenever  he  turna  for  any  reason,  the  depth  of  the  wound 
18  tlirown  in  to  shadow  and  the  assistant  is  onable  to  perform  h  is  part  effectively  uiitil 
the  light  returns. 

A  very  efficient  metbod  of  illumination  ia  the  employraent  of  a  amall  eleetric:  light 
sirnilar  to  that  used  in  a  cystoscopa  Thia  la  attaebed  to  a  aoft  metal  tube  which  can 
he  iient  as  recjiiired. 

The  himp  holder  and  wire  are  aterilized  by  boiling  for  a  few  minutes,  or  they  may 
be  Bteri!izf*d  by  pliiein^  them  in  a  solotion  of  carbolie  aeid  or  formaklehyd.  Thifi  lamp 
is  heid  down  in  one  eorner  of  the  woiind  by  an  assistont,  is  raoved  about  aa  occasion 
require9,  and  furnishes  a  good  steady  ligbt  near  the  working  end  of  the  instrumenta 
so  that  there  are  no  annoying  8hadowB.  Tbc  hemorrbage  a  t  timea  is  rather  profuae, 
but  the  introduetion  of  1  or  2  of  the  larger  sponges  and  the  application  of  pressure  for 
a  few  tnonientHi  will  generally  control  it. 

When  the  bleeding  point  or  area  can  be  detected,  a  very  small  gauze  pad  0.5  to  1 
cm.  (1/5  to  2/5  in.)  in  dianieter  may  he  placed  directly  over  it  and  tben  firm,  gentle 
preš^sure  made  over  thia  pad  with  a  uterine  sound  bent  at  a  right  angle*  For  tbe  same 
purpoije,  and  to  be  used  in  much  the  same  way,  we  ha  ve  devised  a  malleahle  rod  sirnilar 
to  a  uterine  prohe  with  a  soft  rubber  tip  about  0,5  em.  in  diameten  Gau^ie  pads 
soaked  in  adrenalin  and  packed  in  the  wound  for  a  few  mlnutes  often  control  the 
bleeding« 

ilaiiipiilation  of  the  brain  retractor,  with  or  withoiit  a  gaiize  pad  under  it, 
so  that  the  pressiire  is  made  over  the  bleeding  point  is  a  very  effective  \vay  of 
coiitrolling  the  hemorrhage  from  the  dural  side  and  from  the  depth  of  the 
wound. 

The  second  diviaion  at  the  fordmen  rotundtim  is  expo3ed,  thcn  the  third 
division  at  the  foranien  ovale.  The  dura!  reflexioii  along  the  outer  bordcr  of 
the  ganglion  is  spIit  close  to  the  gangUon  and,  witli  the  separator,  ia  piiahed 
from  its  iipper  surfaee  toward  the  median  line,  The  dissection  is  also  carried 
pošteriorlv  in  the  aame  laainicr  until  the  outer  edge  of  the  root  is  seen. 

The  niiddle  meningeal  arterv  as  it  enters  tbe  sknll  at  the  foramen  apinostini 
mav  be  torn  or  intentionallv  divided»  The  blwding  is  easily  controlled  witli 
gauze  pad  aiid  pressure,  with  wax,  \vire  clipSj  or  a  ligature  on  a  small  curved 
needlc. 

\Vhen  the  dissection  is  fairly  complete^  ao  that  the  eontour  of  the  gangllon 
with  its  second  and  third  branches  can  be  made  out*  a  short,  curved,  blunt 
tenaeuhim  is  pasšcd  nn<ler  the  second  braneh  to  lift  it  slightlv  and  pnll  it  from 
tbe  foramen  into  the  sknll.  A  long  narrow  tenotomv  knife  is  used  to  cut  the 
nerve  as  ]ow  down  in  tbe  foramen  as  possible.  The  cut  ia  made  directly  against 
the  bone.  The  third  braneh  ia  divided  in  the  same  way.  The  first  or  ophthalmic 
division  is  not  seen  and  probably  remains  intaet  until  the  root  is  divided,  when 
m<^»9t  of  its  fibers  are  cut  or  torn  aeross. 

A  long  slender  clamp  or  thumb  forceps  is  now  used  to  lift  the  ganglion  from 
its  bed  and  to  faeilitate  its  furtber  separation,  which  is  continned  posteriorly 
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imtil  its  greatost  widtli  h  passetJ  mul  the  taperiiig  dowii  to  the  narrow  root  is 
seen.    At  tliis  poiiit  the  final  divisioii  is  maile  oiitward  aiul  backward* 

Gaijze  pncking  for  a  few  moijients  aiid  the  retiirn  of  the  braiii  to  its  nonnal 
posilioii  will  control  mo.st  of  tiie  oozing.  Some  cascs  mav  reqiiire  a  siiiall  cip- 
rette  drain  carried  along  the  floor  of  the  middle  foasa  and  brought  out  of  the 
Iower  aiigle  of  tlie  woinid»    This  mav  be  removed  after  24  to  48  hoiira. 

The  osteoplantie  ilap  is  retunicd  to  its  plače  aud  carefullv  sutured*  Severa! 
interrnpted  sutures  of  plain  or  chroiuated  catgut  are  placcd  in  the  muscle  and 
fasoia,  and  a  rontiniious  siiture  of  fine  silk  iii  the  skin,  A  generous  gauzc 
dresBiiig  and  firm  even  pressiire  with  a  gaiize  baixdage,  a  few  tiirns  of  which 
are  placed  under  the  chin,  are  applied.  Sonietimes  a  atarched  bandage  is  used 
over  the  ganze  one.  Instead  of  two  lavers  of  sutures,  interrupted  silk  suturea 
through  ali  the  soft  parts  down  to  tlie  bone  mav  bc  nsed. 

Instead  of  removing  the  ganglion  the  same  result  mav  be  aceompliahed  bv 
dividing  ita  sensorj  root  The  proeediire  is  identični  with  that  described  above, 
except  the  diaseetioH  of  the  second  and  tliird  branches,  which  are  nierelv  lo- 
cated  but  not  expo9ed, 

A  short  incision  is  made  in  the  dura  parallel  to  the  antorior  surfaee  of  the 
petrons  portion  of  tlie  tenipora!  bone,  posterior  to  the  middle  meningeal  artcrv 
near  the  foranien  spinosiiih.     Ketractioti  of  this  incision  reveals  the  sensorj  _ 
root,  which  mav  he  lifted  with  a  bhmt  tenacnlum  and  divided,  f 

A  siiture  mav  be  nsed  to  olose  this  sinall  ent  in  the  dura,  thongh  this  is  not 
neeessarv,  The  woiiiid  is  closed  as  mentioned  above*  TSto  drainag^e  or  permanent 
packing  is  used  Enless  absolutelj  necessary. 
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Varions  mctho<k  have  been  emploved  to  restore  the  protecting  sknll,  whCT^ 
for  a  11  v  reason^  a  portion  of  it  haa  been  lost. 

Bone  from  tlie  same  person,  or  from  some  other  person,  or  some  foreign 
material^  as  ahnninnm,  silver,  eellnJoid,  or  celloidin,  have  been  used. 

Bone  Transplantation. — The  oiiter  table  of  the  bone  adjaeent  to  the  open- 
Ing  may  be  split  from  the  inner  table  and,  stili  attaehed  to  the  overlving  soft 
parts,  swnng  over  to  cover  the  defect,  \vhile  the  area  of  the  inner  table  left  bare 
by  this  procedure  h  covered  with  a  graft,  This  method  is  of  limited  appHca- 
tion  and  diffieiilt  of  execntion, 

POKTION  OF  RIB  OR  TIBTA  FROM  THE  SAME  PERBON,— After  the  prelim- 
inarv  preparation  as  desoribed  for  any  head  operotion,  a  sealp  flap  about  1  to  3 
em.  (2/5  to  4/5  in.)  larger  on  evcrv  sidc  than  the  opening  in  the  akull  is  tiirned 
dowTi,  A  carefnl  sieparation  is  made  at  the  area  where  the  scalp  is  adherent  to 
the  dnra.  If  the  dura  is  thick  and  adherent  to  the  cortex,  perhaps  giving  cor-S 
tical  s%inptomš,  it  mav  have  to  be  disaected  free.  The  bleeding  is  controlled  by  " 
\  gentle  pressure,  fine  sntnrea  or  bits  of  mnscie. 
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The  bonj  edge  of  the  opening  is  carefully  freshcned  by  using  the  rongeur 
forc43ps,  or,  better  stillj  bj  drilling  several  holes  aboiit  1  cm*  (2/5  in.)  away 
from  the  edge,  measuring  the  skiill  thiekness  and  cuttiiig  off  a  thin  strip  of  tlie 
bone  with  the  circular  saw  protected  by  the  proper  giiard*  A  thin  piece  of 
metal  may  be  alipiKjd  across  the  open  ing  and  iinder  the  bone  to  fnrnish  an  addi- 
tioiial  proteetion.  Theae  saw  cuts  shoiikl  be  made  at  au  eztreme  beveh  The 
opeiiing  is  acciirate]y  meaaured  from  side  to  side  and  from  above  do\\Tiward, 
and  tlie  arnount  of  bone  reqnired  is  estimated. 

One  or  two  ribB  are  exposed  for  a  distance  aufficient  to  fumish  the  amount 
of  bone  desired.  The  ideal  method  would  be  to  Icave  the  periosteum  nndis- 
tnrbed  on  both  sides  of  the  rib,  but  on  account  of  the  danger  of  injiiring  the 
plenra,  it  is  iisually  stripped  from  the  bone  on  the  inner  surface  as  in  an  ortli- 
na ry  rib  resection. 

In  order  to  make  the  rib  cover  more  area  in  the  sknll  it  ma}^  be  split  with  the 
circular  saw  from  edge  to  edge,  thns  furnishing  two  thin  atrips  \vhich  \vill  cover 
j  ust  twice  as  much  surface.  The  ends  are  cut  at  a  bevel  which  will  aecurately 
fit  the  bevel  at  the  sidea  of  the  opening,  so  that  the  piece  of  rib  will  rcst  on  the 
akiili  and  cannot  be  dri  ven  down  upon  tlie  dura. 

One  or  two  drill  holes  made  at  each  end  of  the  pieee  and  correspondiug  holes 
made  in  the  skull  will  permit  a  few  cliromated  catgut  sutnrcs  to  be  inserted  to 
hold  the  bone  in  plaee.  Several  of  the^ae  piecea  phiced  side  by  side  in  a  diree- 
tion  to  utilize  to  the  best  advantagt^  the  curvatnre  of  the  rib  may  be  required  to 
fill  the  defect.  Jnst  before  the  bone  is  put  into  plače,  it  mav  be  advisable  in 
certain  cases  where  the  dura  is  lacking  to  place  a  thin  sheet  of  celloidin,  as 
recommended  by  Dr.  Prime,  over  the  surface  of  the  brain  to  prevent  adhesions. 
This  seems  to  be  better  than  Cargile  membrane,  which  has  been  used  in  the 
same  manner. 

The  scalp  is  now  retumed  and  carefully  sutured  into  place. 

Instead  of  a  ribj  a  piece  of  bone  with  its  periosteum  intact  on  ono  edge  and 
a  side  niav  be  cut  from  the  tihia  with  the  circular  saw»  This  piece  of  bone  mav 
be  cut  vcry  thin  throughout  the  central  2/^  so  that  it  may  be  bent  and  sprung 
into  place. 

The  cnds  mav  be  notchcd  to  engage  on  the  margin  of  the  opening,  or  the 
outer  table  ali  around  the  opening  may  be  cut  away  5  mm.  more  than  the  inner 
table,  thus  leaving  a  shouldcr  or  shclf  into  which  the  ends  of  the  thin  stripa  of 
bone  may  be  sprung. 

Instead  of  making  the  bone  graft  very  thin,  several  saw  cuts  5  to  10  mm. 
ai>art  can  be  made  at  right  angles  to  the  long  axis  nearlv  through  the  entire 
tliickness  of  the  bone  on  what  will  be  the  inner  or  concave  aide.  This  will  per- 
mit  of  the  pieee  being  casilv  bent*  But  an  aceurate  fit  witb  tbc  proper  curva- 
ture  is  rather  difiRcult  This  ia  true  of  the  transplanting  of  any  bone  to  fit  the 
curvatnre  of  the  skull. 

Foreiipi  Materials*^ — Of  f(^reign  materiuls  we  have  used  ahnninum  and 
eelluloid.      Both   have   healed  satisfactorily   and   given   no  subsequent   trou- 
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fit  accuratclj  and  will  reqiiire  a  differeiit  ciirve.  To  obtain  this  oii]y  tho  ne€es- 
sarj  portion  of  the  p  late  is  put  iuto  the  boiling  water,  and  the  desired  part  is 
bent  with  a  strong  elantp,  This  trimraing^  trjing,  heating,  and  bending  maj 
se^m  to  be  a  ratbcr  tc^dioiis  procesa^  but  reallj  takes  very  little  time.  The  plate 
shouU  rest  againat  the  beveled  edge  of  the  opening,  its  upper  surface  even  with 
the  siirface  of  the  skull  and  with  a  aimilar  convexity. 

^Vhen  these  eonditions  are  obtained,  the  celin  loid  plate  is  ver  v  firmlj  fixed, 
eannot  be  slid  in  any  dircctionj  and  cannot  be  presaed  in,  as  the  principle  of 
the  snpporting  arch  is  present.  To  prevent  the  displacement  of  the  plate  dtiring 
the  9iibseqiient  suture  of  the  flap,  sraall  drill  holes  about  1  to  2  mm,  in  dianieter 
are  made  obliquely  in  the  bone  near  the  edge  of  the  opening,  at  the  corners,  and 
aiso  one  on  each  aide,  A  tbin  Hat  picHie  of  metal  la  held  between  the  dura  and  the 
bone  at  the  point  of  drilHng  to  protoct  the  brain.  The  plate  is  held  in  its  proper 
plače  and  a  little  mark  niade  on  it  oppoBite  each  hole  in  the  bone,  and  the  plate 
i  a  tlieu  removed  and  drilled.  Severa!  holes  may  be  drilled  aronnd  tUe  central 
part  of  the  plate,  as  8ho\vn  in  Figure  26,  to  a1]ow  any  collection  of  fluid  or 
se  m  ni  to  eseape. 

Fine  chroniated  siitures  are  passed  through  aH  the  holes  in  the  bone  and 
the  corresponding  ones  in  the  plate,  cut  long  and  clamped.  The  plate  is  lifted 
far  enough  to  atford  a  final  inspeetion  of  the  dura  or  brain  snrface  and  the 
adjuatnient  of  the  c^jlloidin  or  Cargilc  membrane.  It  is  then  replaced  and  tho 
sutures  tied  (Fig,  20).  The  scalp  is  retnmed  to  its  proper  plače  and  carefully 
antured. 

In  a  few  cases  there  bas  been  a  collection  of  serum  or  cerebrospinal  fluid  be- 
t%veen  the  scalp  and  the  plate.  If  this  doea  not  disappear  with  the  firm  pros* 
Bure  of  the  dressing,  it  may  be  removed  with  an  aspirating  neeille  or  allowed 
to  escape  through  a  small  incision,  This  fluid  has  never  giveo  any  further 
trouble. 
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Simple  Fracture  witli  Bepresaed  Bonc.^ — Simple  fractures  with  depressed 
bone,  althongh  ther<j  are  no  intraeranial  avmptoniSj  should  be  operated  npon 
and  the  dcpreased  bone  raiaed.  The  inner  table  is  almoat  always  more  extcn- 
8ively  damaged  than  the  outer  aigna  would  indicate,  and  the  beat  prevention 
of  fntnre  trouble  is  the  imniediate  repair  of  the  displacement. 

In  eertain  cases  the  depression  in  the  bone  ia  expofled  by  a  Hnear  ineiaion, 
a  amall  bole  drilled  part  way  through  the  depreBsed  bone  and  int.o  this  holc  a 
threaded  hook  or  a  &erew  eve  ia  turiied  in  order  to  fnmish  a  meana  of  raaking 
outward  traction  to  lift  the  bone  into  plače. 

In  other  cases  the  bone  ia  expo8ed  by  a  linear  incision,  the  periostcum  puahcd 
baek,  the  crack  enhirged  with  a  narrow  gonge  or  a  chisel  until  some  prying 
instrument  can  be  inaertod  iinder  the  depressed  edge  and,  with  another  ele- 
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vator  or  chisel  as  a  fulcnim  on  the  adjoining  bone,  the  depressed  bone  is  pried 
into  place. 

Stili  another  method  is  to  construct  a  r^ular  osteoplastic  flap,  as  described 
previouslv  in  this  article,  with  the  depression  as  its  center.  When  the  impacted 
and  depressed  bone  is  tumed  down  in  the  flap,  pressure  with  the  thumbs,  or 
some  instrument,  or  light  blows  with  a  mallet  on  its  inner  surfaoe  ¥rill  snffioe 
quickly  to  restore  the  normal  curvature  without  loss  of  bone  substance. 

The  advantage  of  this  method  is  that  a  careful  inspection  for  damage  of  the 
dura  and  brain  by  fragments  driven  in  and  also  for  extra-  and  intradural 
hemorrhage  can  be  made  and  the  proper  treatment  carried  out. 

Scalp  Woimd8  with  Fossible  Fractnre. — Scalp  wounds  with  possible  frač- 
ture  should  be  enlarged  in  order  to  make  a  correct  diagnosis. 

If  only  a  clean  linear  crack  is  found  and  there  are  no  complicating  svmp- 
toms  indicating  intracranial  lesions,  the  treatment  is  onlv  that  of  a  scalp  wound. 
But  if  there  is  dirt  or  hair  in  the  fracture,  the  crack  had  better  be  enlarged 
with  the  chisel  or  gouge  or  holes  drilled  at  each  end  and  along  each  side,  the 
thickness  of  the  bone  measured,  and,  with  the  circular  saw  properlv  guarded, 
a  narrow  strip  of  bone  removed  from  each  side  of  the  fracture.  This  remoTcs 
the  dirtv  and  po8sibly  infected  bone.  It  gives  a  view  of  the  dura  and  an  oppor- 
tunitv  to  detect  subdural  lesions,  which  if  present,  can  be  properlv  dealt  witL 
If  these  pieces  of  bone  bordering  on  the  crack  can  be  thoroughly  cleaned  and  ren- 
dered  aseptic,  and  if  the  dura  and  brain  are  not  lacerated,  they  may  be  retumed 
to  their  proper  place.    The  wound  is  closed  with  rubber  tissue  drains. 

Componnd  Fractures. — The  compound  fractures  are  treated  as  f ollows :  The 
bone  is  exposed,  either  by  enlarging  the  original  wound,  pushing  back  the 
periosteum  and  removing  the  fragments,  or  better  stili,  by  tuming  down  a  scalp 
flap  with  the  periosteum,  using  the  original  wound  as  one  of  its  sides.  Or  one 
can  make  2  scalp  flaps  with  the  periosteum,  the  original  wound  being  between 
them. 

The  fractured  area  is  surrounded  by  drill  holes,  the  thickness  of  the  bone 
measured,  and  with  the  properly  guarded  saw,  cut  between  the  holes.'  The  bone 
is  then  cracked  with  an  osteotome  placed  in  the  saw  cut  and  the  pieces  removed. 
Any  blood  clot  is  removed  with  a  scoop  or  by  an  irrigation  with  hot  salt  solution. 
The  bleeding  is  checked  and  the  lacerated  dura  sutured  if  possible,  otherwise  cel- 
loidin  or  Cargile  membrane  is  placed  over  it. 

If  the  bone  is  not  soiled,  infected,  or  too  minutely  comminuted,  and  the 
dura  is  intact,  it  may  be  replaced  and  the  scalp  wound  carefully  sutured  with 
good  f ree  rubber  tissue  drainage. 

If  the  bone  fragments  are  soiled  and  there  is  any  danger  of  infection,  or  if 
Oie  dtura  is  lacerated  so  that  these  numerous  rt)ugh  fragments  would  rest  on  the 
.nnprotected  brain,  they  had  better  be  left  out  entirely  and  at  some  future  tirne 
a  bone  graft  or  celluloid  plate  inserted. 

Eraetare  with.  Sjrmptonui  of  Intracranial  Hemorrliage. — ^In     cases     where 
— "^11-marked  symptoms  of  intracranial  hemorrhage  and  its  location  can 
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acciiratelv  determined  ono  of  the  regiilarlT  desoribed  osteoplastic  flaps  for 

(isin^  tlmt  rci^mi  nu\y  be  tunied  dovviu     Thij^  reqiiiTes  no  laiigt^r  tlian  the 

ephine  opeiiin*^  and  its  .subsecjuent  tediovig  enlargemcmt  with  tbe  rongeurs,     A 

>d  free  opening  is  obtained  which  greatly  facilitates  the  accurate  examiimtioii 

[f  tbe  extent  of  tbe  lesi  on,  and  gives  tbe  siirg^on  tbe  best  possible  cbance  to  find 

p  d  control  tbe  blceding  points,     Tbe  return  of  tbe  flap  and  the  careful  scalp 

Kiture  givv  thr*  patient  the  sbortast  posaible  convaleseence,  tbe  minimum  risk 

lof  late  coniplieatioiis  and  a  pn»tr<^tini£  <^ra!iinm  as  good  as  before  tbe  aiTidciit* 

FractEres  with  Pairly  Fositive  Signs  of  Intracranial  Hemorrhage  bnt  No 
FLocaliziag  Sigus. — Tbet^e  (*asf*8  ofteu  recover  witliout  any  Hur^ical  interfereiice* 
Otbers  are  treated  expe<*tantly  nntil  very  snddenlj  alarming  8^^nptOIn9  develop 
and  respiratorv  or  cardiac  faibire  rnipervenen  before  anvtbing  ean  be  done. 

Stili  (jthrrs  are  tn^pbiued  and  rongeiireJ  at  tbt^  pnint  wbei-e  the  leaion  ia 
most  probablv  loeated.  Nothing  ia  foimd  and  nothing  further  is  done,  and  the 
aiitopsv  shows  an  extensive  hemorrhage,  perbaps  on  tbe  other  side,  at  the 
eerebellar  fossa,  under  tbe  oeeipital  or  frontal  h^be. 

It  is  oft€n  very  hard  to  det*ide  which  cajaea  ahould  be  operated  iipoii  and 
wbieh  8hoidd  he  trejited  eonservativelv, 

There  is  a  condiination  of  hemorrhage  and  hieerated  brain  and  imles^s  the 
clot  is  large  enongli  to  canse  pressiire  and  interfore  \vitb  tVie  fnnetion  of  im- 
portant  centerii,  or  by  its  pressiire  eaiiae  edema  and  interferenee  with  the  cir- 
enlation,  operation  will  proliab!y  not  be  iiidieated, 

lIowever,  if  there  is  any  pre.ssnre  frrjin  tlie  elotj  its  earlv  removal  will  do 
mneh  to  aid  natnre  in  repairing  the  contnaed  and  laeerated  brain,  and  will  also 
lessen  the  danger  from  late  secondarv  ehaiiges  in  tbe  clot  and  tbe  lacerated 
area, 

Oases  whieh  jiiatify  anv  interferenee  at  ali  siirely  jn9tify  one  of  siifficient 
thorongbnesg  to  furniRh  positive  information  of  the  condition  in  eaeh  foasa  of 
the  skulL 

Some  motbod  mnst  be  selected  wliieh  is  rapid,  eaav,  and  devoid  of  sboek  and 
whieh  in  mnst  eases  ean  be  done  nnder  kieal  anestbesia  or  very  ligbt  general 
anesthesia.  For  th\^  pnrpose  a  medinm-sized  trephiue  1*5  to  2  em.  (3/5  to  4/5 
ineli)  ia  wetl  adapted. 

Altbougii  there  are  no  definitelv  localizing  signs,  there  mav  be  regions 
toward  whieb  tbe  svmptoms  point  more  atrongly  tliiin  otbers  and  tliese  sbould 
be  explored  brst.  After  tbe  applieation  of  the  tincturc  of  iodin  and  the  injcc- 
tion  of  novoeain,  a  short  incision  4  to  5  cm*  (1  3/5  to  2  in/)  is  made  in  tbe  soft 
parts  down  to  tbe  bone,  and  aiiotber  injcM;'tion  of  novaeain  made  in  the  perios- 
teiim  bef<jre  it  in  pnsbed  baek.  Tlie  lume  is  trepliined  and  a  sliort  en  t  made  in 
the  dnra  throngb  wbieh  a  narrow  brain  retraetor,  wliicb  ean  easitv  be  bent,  may 
be  introduced  with  snfficient  gentleness  to  press  the  brain  away  and  give  the 
operator  a  good  view  in  everv  direetion. 

This  should  be  sntbeient  to  show  the  presence  or  absenee  of  any  dangerons 
hemorrliflge  or  clot,  If  nothing  is  foimd,  the  dnra  is  sntnred,  the  bntton  of  bone 
fiOA 
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mav  or  niuv  not  be  rcplit<-'0(l,  iinci  thc  scalp  siihireiL  Thia  proceihire  ig  q\iickly 
and  sy8tejnati<'ully  perforiiied  iii  the  follinviiig  rofj^ioiis  in  the  order  wliicli  tke 
flvmptoms  seeiti  to  indicate:  the  Iower  part  of  the  midle  fossa,  the  midtlle  of  the 
cerebellar  fo8sa,  over  the  occipital  lobe  of  thc  eerebrum  ab>ve  the  tentorium,  and 
for  the  frontal  lohe;  first  on  one  side  and  then  on  the  othen 

The  skin  incision  and  trephine  opening  ahould  be  ao  placed  that  if  an  iiitra- 
cranial  condition  reqiiiring  fnrther  snrgical  treatnient  is  found,  they  maj  be 
used  in  the  subseqnent  format  i  on  of  the  appropriate  osteoplastic  flap-  A  gen* 
eral  anesthetic  wouId  probably  be  required  if  further  work  were  to  be  done. 

In  ali  eases  of  head  injuries  and  eases  of  siippnration  in  the  sealp,  sku)l  anJ 
acceSwSory  sinusea  whieh  snddenly  or  gradnally  develop  intracranial  svmptoms 
of  any  kind,  one  shonld  have  in  niind  the  posaibility  of  a  braiu  abscess  and  iMke 
frequent  and  thorough  examinations  with  this  in  view. 
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Albee'B  operation   for  bjpertrophic   artbritifl                  H 

for  abdominal  sepsis,  163 

de fo rmana  of   hip,   187                                    ^| 

for  aeote  pancreatitis,   164 

acopo  of,   189                                                                       H 

for  biUary  fistuli«,    166 

operation  for  paraljtic  varua,  208                                   ^M 

for  duodcnal  fistula?,  166 

advantagea  of,  209                                                           ■ 

for  fecal  fistulam,  166 

operative  technic  for  parairtic  drop  wriBt,                   m 

for  foreijTTi  bodies,  164 

213                                                                        ■ 

for  gastri«  fistula?,  166 

operative  technic  in  tubercaloai«  of  aaero-                   H 

for  postoperative  bemorrhage,   162                   ' 

iliac  joint,  181                                                   ■ 

for  poatoperative  ilens,  165 

technic  for  treatment  of   apina  bifldat   180                    B 

for  pošto  pora  t  i  ve  ventral   lieruia,   162 

technic  for  treatment  of  uiiunited  fraetures                    1 

for  removal  of  appendix  not  primarilj  re- 

by  inlaj  bone  graf  t,  216                                   1 

nioved,    HB 

technic   of   bone  graft  wedge  operation   in             ^^J 

for  8e<!ondary  suture  of  abdominal  woundap 

eonj^enital  club-foot,  204                          ^^^H 

161 

technic  of  eroaion  of  knee-joint  with  bone           ^^^H 

for  ureteral  fistula?,  167 

tranaplantiition    ia    ayiiovinl    tu-             ^^B 

for  veaical  fistula?,   167 

bereoloHia  of  kriee,   193                                      ■ 

on  kidnej,   107                                                        1 

technic   of   operative   treatment   for  Pott's                   H 

Abdominal  didtention,  34 

diaeaae,    174                                                           H 

etiologj  of,  34                                                         ' 

Alcohol  in  poatoperative  ahoek,  14                                       H 

treatment  of,  35 

Alroholic  delirium,  treatment  of,  57                                    H 

AbBcessea,  cold,  operative  treatment  of,  390 

Alimentary   canal,  čare  of,  in   operationa  on                   H 

infet-ted,  390 

abdomen,  97                                                      H 

lung,  poatoperative  treatment  in,  95 

poatoperative  treatmeot  in,  34                                         ^ 

of  brain,  operative  treatment  of,  723 

abilominal  diatention  in,  34 

of  breaat,  poatoperativo  treatment  of,  88 

1              etiologj  of,  34 

of  face,  544 

treatment  of,  35 

of  acalp,  544 

čare  of  mouth  in,  34 

pelvie,  poatOfKTative  treatment  of,  135 

!          car©  of  atoraach  in,  36 

retropbaryngeai,     poatoperative     treatment 

1              acute  diltttation  of  »tomach  Ln,  36 

of,  79 

^                  arteriomesenteric  iJeufi  and,  37 

Bubpectoral,     poatoperative     treatment     of, 

•                   ctiologj  of,  38 

88 

treatmi-nt  of,  38 

tuborculoufl,  underljing  earioua   ribg,   poet- 

cathartiea  in,  40 

operative  operationa  on,  160 

diet  in,  39 

Acapnia,  Henderaon  'a  the<*ry  of,  9 

hiecougb  in^  39 

7 

k. 
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Amputations,  contra-indications  in,  285 
hemostasis  in,  277 
coagulin  in,  283 
digital  compression  in,  283 
Ljnn-Thoraas  forcep8-toumiquet  for,  282 
Momburg^s  method  for,  in  lower  haJf  of 
body,  20,  281 
corapUcations  in,  282 
contraindications  to,  282 
indications  for,  282 
technic  of,  282 
preliminarj,  283 
toumiquet  in,  277 
Esmarch  elastic,  277 

contraindications  for,  278 
technic  of  use  of,  278 
metal  8crew,  277 
Perthes',  278,  279 
Petit'8,  277,  279 
indications  for,  284 

instruments  and  their  manipulation  in,  276 
bone-cutting  forceps,  277 
knives,   276 
retractors,  277 
8aw,  276 
interiUo-abdominal,  367 
historj  of,  367 
indications  for,  367 
results  of  operation  in,  367 
technic  of  operation  in,  368 
kineplastic,  319 
comment  on,  325 
historj  of,  319 
methods  of  operation  in,  320 
Elgarfs  method  of  transforming  lat- 
eral      rotarj     movements     into 
flexion  and  extension  in,  324 
plastic  club  motor  with  detached  bone 

in,  321 
plastic  loop  in,  single  or  double,  320 
tendon  loop  in,  compound,  324 
mortalitj  in,  286 
of  arm  at  elbow,  306 
after-treatment  of,  308 
anatomical  points  of,  306 
historj  of,  306 
indications   for,   306 
methods  of  operation  in,  306 
circular,  308 
oblique  circular,  306 

by  anterior  ellip tičal  method,  306 
by  posterior  elliptical  method,  308 
of  arm  and  shoulder  girdle,  314 
dangers  of,  318 
historv  of,  314 
indications  for,  315 
methods  of  operation  in,  315 
Berger-Farabeuf,   315 
first  stage  of,  315 
second  stage  of,  316 
third   stage  of,  317 
Lo   Con  te,   317 

after-treatment  in,  318 
results  of,   319 
of  fingers,  287 

at  metaearpophalangeal  joints,  293 
comment  on,  296 
surgical  anatomy  of,  293 


Amputations  of  fingers,  at  metacarpophala 
geal  joints,  teehnic  of,  293 
of  index  finger,  295 
of  little  finger,  296 
of  middJe  finger,  293 
of  ring  finger,  293 
of  thumb,  294 
autoplaatic  transplantation  for,  2 
bj  eztemopalmar  flap,  294 
bj  oblique  palmar  flap,  295 
bj  raeket  flap,  295 
comments  on,  295 
distal  pbalanx   in,   amputation  thnraf 
288 
diaarticulation  of,  289 
finger  tipa  in,  plastic  operations  on,  2 
flaps  irom  finger  itself  in,  292 
flaps  f rom  other  parta  of  bodj  in,  2 
akin  grafting  in,  291 
transplantation  of  a  finger  tip  frt 
another  finger  or  toe  in,  292 
first  and  second  phalanges  in,  tmpni 
tions  of ,  290 
comment  on,  291 
technic  of,  290 
single  long  palmar  flap  in,  291 
imequal  doraal  and  jMilmar  flap 
290 
general  considerations  of,  287 
after-treatment  in,  288 
treatment  of  bone  in,  288 
of    fingers    and    thnmb    with    portions 
metacarpals,  297 
amputation   of   fingers   with   metacar 

bones  in,  299 
disarticulation  of  finger  with  eorrespo 
ing  metacarpal  bone  in,  297 
disarticulation  of  thumb  with  eorrespo 

ing  metacarpal  in,  298 
formation  of  new  thumb  in,  from  ] 
tion  of  metacarpus,  300 
indications  for,  300 
technic  of,  300 
partial  amputation  in,  297 
of  foot,  329 

at  ankle  joint,  336 

anatomical  considerations  of,  336 
historj  of,  336 
methods  of  operation  in,  336 
Mo8chcowitz  's    osteoplastic    ampi 

tion  in,  340 
Pirogoff  's    osteoplastic     amputal 
in,  338 
after-treatment  in,  338 
modification  of,  339 
technic  of,  338 
S7me's  heel  flap  amputation  in, 
after-treatment  in,  340 
comment  on,  340 
technic  of,  339 
at  mediotarsal  joint,  332 
after-treatment  of ,  333 
anatomical  points  in,  332 
comments  on,  333 
technic  of,  332 
subastragaloid,  334 
historj  of,  334 
methods  in,  334 
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ai^utations  of  foot,  »ubastragaloi«!,  methods 
iOf  extenial  račke  t  of  Koeher  in, 

Amputations  of  leg  immeiliatelj  above  knee,         ^M 

methods  of,  transeundvloid^  fem-        ^| 

3a6 

orotibial,     osteopla^tic    amputa-         ^| 

interna!  plantar  flap  of  Farab«uf  in, 

tion  of  femur,  352                                 ^ 

334 

comment  on,  352                                         M 

tarsometatarsal,  330 

teehnic  of,  352                                           ■ 

aftertreatment  of,  332 

treatment  of  fitump  in,  353                       H 

anatomical  poiats  in,  330 

transcondjloid      or      Bvipracondy1oid          H 

hi8tory  of,  330 

tendinoplastie,  355                                   H 

inilicatione   for,   330 

througb  lower  part,  342                                         H 

metliodB  of  operation  in,  330 

historv  of,  342                                                       H 

comment  on,  332 

methods  of  operation  in,  342                    ^^^H 

difficultiofl  in^  332 

aperloBteal  a  m  pu  tat  ion  in,  343           ^^^^| 

Hej 's,  332 

after-treatment  of,  344                      ^^^| 

Lisfranc'»,  331 

be  mosta  si  a  in,  344                              ^^^^1 

Skej'fl,  332 

teehnic  of,  343                                     ^^H 

ihrough  metatarBUs,  329 

Oflteoplaatic  amputation  in,  344           ^^^B 

hi»tory  of,  329                                        j 

after  treatment  of,  340                             ^| 

indicatiotiB  for,  329 

osteoplastic    iutracondjloid    amputa-         ^| 

met  lit)  d  8  in,  329 

tion  in,  316                                              ^| 

it  hand  a  t  wriat,  301 

teehnic  of,  346                                            H 

1  after  treatniont  of,  303 

tendinoplastic  amputation  in,  344             ^m 

1  anatomjeal   painta  of,  301 

Bite  of  operation  in,  343                                 ^1 

'  historj  of,  301 

through  tbigli,  356                                                  ^M 

1  indicationa  for,  301 

aftertreatment  in,  357                                     ^m 

t4?chiiio  of  disarticulation  in,  301 

anatomieal  poiotB  in,  356                               ^H 

comment   on,   303 

comment  on,  359                                                  ^m 

dorsal  flap  method  in,  303 

metbod  a  of  operation  in,  356                          ^M 

!      extcrmil  Jateral  or  radial  flap  method 
in,  302 

through    mid^lle   or    lower   third,   bj         ^^ 

lunuf  extenflor    and   Bhort   flexor         ^^ 

int(*rnal  flap  method  in,  302 

flapB,  356                                                   H 

long  palnmr  flap  method   in,  303 

tbrougb  upi>er  third,  357                       ^^^B 

oblique  cirvnlar  method  in,  301 

of  toes,  325                                                          ^^H 

trangverse  circular  method  in,  302           ' 

anatomieal  points  in,  325                             ^^^H 

if  leg,  at  hip,  359 

general  eonsiderations  of,  326                     ^^^H 

after  treatment  in,  367 

metbod  H  of  operation  in.  326                       ^^^^H 

dangera  of,  360 

in  amputation  of  ali  t^es,  328                  ^^^B 

heoiOBtasia  in,  method«  of,  3S1 

in  amputation  of  great  toe,  327                    ^M 

hi«tory  of,  359 

at  interphalangeal  joint,   327                       H 

indieations   for,   360 

a  t  mctatarHOphalanj^eal  joint,  327               H 

methods  of  oi>eration  in,  362 

interoplatitar  flap  method,  327                 ■ 

ampiitatioD  resection       method       in, 

racket  metboci,  327 

'                   362 

teehnic  of,   327 

technic  of,  363 

with    part  or   ali   of  ita   metataraal 

eJctirpation  method  in,  365 

iMme,  328 

^K     teehnic  of,  366 

in   amputation    of    outer   four   toes  at 

^^Bl«flectioti  amputation       metbod       in, 

metntarsophabingeal  joint,  326 

^™^          365 

with  their  metataraals,  328 

f  at  kne(*,  347 

poBtoperatJve  treatnietit  in,  65 

anatom/  of,  347 

artificial  linibs  iii,  fi6 

^       historj  of,  347 

čare  of  stump  in,  66 

indicatiouB  for,  347 

through  forearm,  304 

methods  of  operation  in,  348 

anatomieal  points  in,  304 

bilajeral     hoodod     flap     method     in, 

general  eonsiderationa  in,  304 

348 

kineplaatif,  306 

long  nnterior  flap  metho^  in,  350 

tbrouRh   lower  third,  304 

obliqye  eireular  nietbod  in,  349 

teehiiie  of,  304 

immediately  abcne  knee,  350 

througb  npper  two  thirds,  305 

indičations  for,  350 

teehnic  of,  305 

methods  of,  350 

through   Bhouhler,  31 1 

Bupracondyloid  femoropatellar  osteo- 

anatomieal  pointa  in.  311 

plaatic,  354 

control   of   hemtirrhage  during,  311 

comment  on,  355 

by  digital  eomprcBsiim,  311 

teehnic  of,   355 

by  eloflti*^  conj<trietor,  311 

transcondyloid     nmputation     of     fe- 

by  ligation  of  ve  s  ne  Is,  311 

mur,  353 

hy    manual    or    instruiiiental    eompres* 

I.iBk^r'8  modifieation  of,  355 

aion  «f  flap  eontaining  vcahoIh, 

nthčT  modifleations  of,  354 

■ 

311 

JI 

^^^^^^^^^^^^^^^^                   ^^^^^^^^^^1 

^^^H          Amput^tions  throucb  ahouMer,  historj  of,  311 

Ankle,   disai'tii'ulation  of,   methoda  of  om 

^^^^K                  indicatioDs  for«  311 

tion  in,  336                             ^ 

^^^H                 methods  of  Of^eration  in,  312 

Moiichcowitz  *B  osteoplastic  atnputatai 

^^^^^^^              amf>utAtion  re«eetion,    313 

in,  340                                          1 

^^^^^^L            anterior  racket,  312 

Pirogoff  *6  osteoplastic   anipuUtloa  il 

^^^^^^f            comment 

338                                                ] 

^^^^^             bmceolate,  314 

a f ter  treatment   in,   338                 1 

^^^H            Ilirougli  upper  arm,  SOS 

modifieatiou   of,  339 

^^^H                viAtontical  points  in^  30S 

teehnic  of,  338 

^^H                iHdkfttiaiis  for.  308 

Byme'»  heel  flap  amputation  in,  33| 

^^^^^^_          Bivtholis  of  opera  t  i  on  in,  309 

af ter  treatment  in,  340 

^^^^^^H             anterior  racket  or  lanceolate,  310 

comment   on,  340 

^^^^^^H             ant^roposterior  fiap^  309 

te<fhnie  of,  339 

^^^^^^H 

eaceiaion   of,   in   arthritis,  409 

^^^^^^H           eomment  on,  310 

eitracapsular  total  reseetion  in  (BaHU 

^^^^^H           kineplastic,  309 

heiier),  412 

^^^^^^^P            oblique  eircular,   309 

Kdnig'8  method  of  excision  in,  41(1 

^^^^^^              tendinoplastiCj  309 

Ochsner's  method  of  e^cision  ia,  412  , 
Oiteoplastic    reseetion    in     (Wladimir(i| 

^^H             tirne  of,  285 

^^^K            treatment  of  blood-vessc^le  in,  general  prin* 

Mikuliez),   413 

^^^^H                                  ciplt^s  iitiderlyin|j^^  276 

original   Miknlicz  opera  tion  in,  413  | 

^^^^B            treatmeni  of  liotic  ie,  268 

resectio  tibio  calcanea  in,  413 

^^^H                apenoBtoiil  mcthod  in^  269,  274 

with  removal  of  astragalu«,  409           ' 

^^H                opteoplastie  method  in,  268,  274 

puncture,     aspiration     and     injectiot    i 

^^^H                perioateal  method  in,  271,  274 

for    acute    infeetioua    arthrin 

^^^f                 »uiBmary  of,  273 

378                                               1 

^^^^                  tendinopJastic  method  in,  271 

Ankle    and    taraus,    tuberculoua    oflteitis  « 

^M                    treatment  of  discases  of  stump  In,  236 

201) 

^H                         conical  Htump,  287 

eoaserrative  treatment  of,  200 

^H                        sen  si  ti  ve  atuiup,  286 

operative  treatment  of,  200 

^B                    treatoient  of  niu^des  in,  general  prineiples 

AnkjIoBia  of  joints,  430 

^H                                         iinder)yii]g,  275 

arthroplaatj  in,  431 

^m                    treatmeDt  of   iierves   in,   general  priiiclples 

of  elbow  joint,  437 

'                                               underlyiiig,   276 

of  finger  jolnta,  439 

treatment  of  akm  in,  general  prineiples  iin- 

of  hip.   431 

deriving,  274 

Jonea*fl   opcration   for   bony   ankjloi 

■ treatment  of  «oft  parts  in,  268 

in,  433                                         1 

^^^H             treatment  of  stump  in,  to  prevent  atrophj, 

of  knee,  433                                               1 

^^H 

of  shoulder  joint,  436 

^^m           tjpea  of,  263 

Miirphj'B  operation  in,  436 

^^^H                flap  metli  oda  in,  265 

of  temporomaxjllary  Joint,  440 

^^^"                     advaiitages  of^  266 

of  wri8t,  437 

^m                           dieadrantoges  of,  268 

Murphy'B  operation  in,  438 

^K                            dissection  of  ftaps  in,  266 

f           bonv,  431 

^B                           tranBfixion  of  tLnps  in,  266 

false,  441 

^M                       lanceolate  ineieion  in,  265 

fibrous,  430 

^B                       obli<|ue  or  oval  method  in,  264 

of  Jaw,  569 

^H                            advantages  of,  264 

operation  in,  569 

^H                            diBadvantagea  of,  264 

Eamarch  's  method  of,  571                  1 

^1                            tecbnic   of,    264 

Lilientliar«   method   of,   569 

^H                       racket  incision  in,   265 

of  knee,   bonv,  osteotomv  of  lower  en  d 

^1                        tran^verse  firrular  nietbod  in,  263 

femuT  for,  478 

^1                            advantagea  of,   264 

linear,  of  femur,  478 

^H                           iiisadvantages  of,  264 

of  femur  and  tibia,  47S                 i 

^B                           tei-hnic  of,  264 

with  deformity,  treatment  dt,  194 

^M                Anal  Btrifture,  iise  of  bougiea  in,  115 

oil   injectiona   for  prevention   of.   440 

^1                Aneathesia  paral.vsis,  treatment  of,  44 

Anterior    poliomyeliti«,    fleiion-abduction 

^M                Angtoma  of  fac*e  and  acalp,  552 

formitv  of  thigh  in,  191 

^B                   eariKjn  dioxid  f»iiow  in  treatment  of,  552 

treatment  of,   191 

^^b                   exciatort  of,  5.^2 

Anthrax  of  fore,  549                                         | 

^H                  gahiinopuiM^tnre  or  elet-troljuis  for,  553 

An  t  rum    of    H  igli  more,    operation«    on,    p 

^F                   ignipinifturt*  for»  554 

iifKTjitive  treatment  of,  76 

H                Ank  le,  afute   snppurative  arthritis  of,  drain^ 

AniiH,  iriguiiiMU  iii«'thod  of  dressing,   11^1 

^L                                        age  lor,  :iB3 

Appeailtx,  opera! ioas  on,  p4jstoperatiY*e  tf 

^^B                  nrthrodi'Hi!4  of,    IA2 

nipnt  of,   110 

^^B                  diHarticnhittitti    of,    XM 

delay  of  etosare  of  vroimcl  in,  111 

^H                       aiuitoitiiiM]    nnistiderationa   of,    336 

dnitnage   in^   110 

^H                      h\Mmy  of,  336 

fecal  fiatula  in,  111 

INDEX    ^^^^^^^^^^^TS^^I 

^ppendii,  opera  t  ion  g  oti,  poetopcrative  treat- 

Arm,    amputation    of,    with    ahoulder    girdle, 

ment   of,   gaatrotnteatinal   hem- 

rnethoda  of  operation  in,  315 

orrhage  in,  112 

Berger-Farabeuf,  315 

hcmaturia  in^   113 

first  atage  of,   315 

ho  rili  a   io,    111 

Bocond  stage  of,  316 

icterus  in,    112 

third  atage  of,  317 

ileiia  m,  112 

Lo  Con  te,  317 

in   appendifitia   with   diffuBe   peri  toniti«, 

after  treatment    in,   318 

112 

resni  ta  of,  319 

local  infectifm  of  wound  in,  110 

Arthritia,  acute  infectious,  375 

pylophlebiti8  in,  lili 

gonorrheal,  376                                                                . 

reaidual  abscesB^s  in,  112 

teiikorrheal,  377 

8e<:ondar)r    homorrhagc   in,    from   erosion 

of  apine,  384 

of   vosael   walls   by   presBure   of 

pneiimococcal,  377                                                            i 

^                    drainage  tubea,   112 

B  »imple   draiiiage   of   abacesB   in*    without 

■                     removal  of  appetidix,  111 

puneture,  aspiration  and  injection  of  in- 

dividual  jointa  in,  377 

ankle,  378 

postoperative    operation    for    removal    of, 

elbovv,  378 

when     not    priinarily     removed, 

hip  joint,  377 

166 

knee,  377 

Irm,  amptitation  of,  at  elbow,  306 

wriBt,  378                                                                ♦  . 

aftertreatment  of,   308 

typlioid,  376 

anatoaiicaJ  points  of,  306 

aeute  suppurative,  378 

historj  of,  306 

continuoua  irrigation  in,  379 

indications  for,  306 

continuous  vvater-batb  in,  379 

methods  of  operation  in,  306 

drainagc  of  jointa  in,  379                                            ; 

circular,  308 

of  neetabulum,  380 

obliqye  eircular,  306 

of  ankle,  382 

by  anterior  elliptical  uiethod,  306 

a8tragalectomy  for,  383                                      | 

by  posterior  elliptical  method,  308 

of  olbovv,  384 

at  Bhoulder,  311 

of  hip,  379 

anatoniiral  points  in,  311 

of  knee,  380 

controi  of  hemorrhage  during^  311 

by  anterolatorat  inciBions,  380 

by   dij^itaJ   foropreBsion.   311 

by  poaterior  drainage,  381 

by  ebstit^   i-onstrio-tor,   311 

cuned  inciBion   with   reflection  of 

by  ligation  of  vesFeU,  311 

patella    upwan!   in,   381 

by    manual    or    instrumental    comprefl- 

on  inner  side,  381 

eion   of  flap  €oataining,  311 

on  oiit**r  side,  3H1 

hi8tory  of»  311 

of    ahoulder,    by    mejans    of    ahonlder 

indications  for»  311 

arthrot^mv,   383 

methoils  of  operation  in,  312 

of  flternoclavicular  and  temporomaiil- 

ampiitation  rcBcction,   313 

larj  articulations,  383 

antprior    račke  t,    312 

of  wriBt,  384                                                                ; 

cominent  on,  314 

arthrertomy     and    e^tciaion    of    jointa    in, 

lancoolati%   314 

396 

throiigh   forearm,   304 

eiciaion  of  ankle  in,  409 

anatomicaJ  point«  in,  304 

extracapsular  to  tal  reeection  in   (Bar-                   ' 

general  conaiderationa  in,  304 

denhener),   412                                                   t 

in  lower  thlrd,  304 

Kiinig 's  method  of,  410                                             . 

technic  of,  304 

Ochaner^a  method  of,  412 

K  in   npper  twothird8,  305 
P      technic  of,  305 

oateoplastic  resection  in   (Wladimiroff-                  ' 

Mikiilirz),    413 

kinepJastic  niethod  in,  306 

original  Mikulicz  operation  in,  413 

througli  iipper  po  rt  i  on,  308 

reaectio  tibio-calcanea  in,  413 

anatf»mi«al  points  in,  308 

with   removal  of  astra  ga  las,  409                               i 

indications  foi%  30S 

e3tcisioo  of  ©lbow  in^  419 

methoda  of  operation  in,   308 

atypical  resection  in,  424 

anterior  rackt*t  or  lanceolate,  310 

extracapaular     resection     in     (Barden- 

anteropoaterior   fJap,   309 

heuer).  423 

m      circular,  309 

f       cominent  on,  310 

poaterior  median  inciaion  in,  419 

after  trentment   in,  421 

kineplastic,  309 

radial     Interni     incision    in     (Kocher), 

obliqiii?  einndar^  309 

422                                                                           1 

tendinopIriHtic,  309 

result  of  u  peniti  on  8  in,    124 

vvith  HliouldcT  glrdJe,  314 

ubmr  interiijit  atraight  inciaion  in,  422 

dnMj^<*rs  ut\  318 

ex*'iBinn  of  (inger  jointa  in,  42i* 

liiBtorj  of,  314 

intdBion«  in,  429 

iHcUcfttiOMH  foc-  3J6 

esciuion  of  hip  in^  397 
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Arthritis,  arthrectomj  and  ^čision  of  joints 
in,  ezcision  of  hip  in,  anterior 
straight    incision    in    (Barker), 
397 
after-treatment  in,  398 
eztemal  straight  incision  or   Lan^n- 
beck'8    operation    in     (Kdnig'8' 
method),  398 
indications  for,  402 
011ier's  snuff-boz  method  in  (Binnie), 

400 
operations  on    pelvis  and   acetabalnm 
with    pelvic    edge    incision    in 
(Sprengel),   401 
posterior  angular  incision  in  (Kocher^s 

operation),  399 
results  of  operation  in,  in  tubercnlous 

coxitis,  402 
total    eztracapsular    resection    of    hip 
in  (Bardenheuer),  402 
ezcision  of  knee  in,  403 
Bardenheuer 's  total  eztracapsular   re- 
section in,  407 
Kocher's  eztemal  hooked  incision  in, 

406 
results  of  operations  in,  408 
U-curved    transverse   anterior    incision 
in,  404 
after-treatment  in,  416 
ezcision  of  shoulder  joint  in,  414 

anterior  straight  incision  in   (Langen- 
beck),  414 
after-treatment  in,  416 
eztracapsular     method     of      (Barden- 
heuer), 417 
osteoplastic   resection  in,   from   above 
and  behind  (Kocher),  416 
after-treatment  in,  417 
result  of  operations  in,  418 
ezcision   of  sternoclavicular  joint,  429 
ezcision  of  wrist  joint  in,  425 

dorso-ulnar  incision   in   (Kocher),  427 
radial   and   ulnar   dorsal   incisions  in, 

425 
results  of  wrist  and  carpal  resections 
in,  428 
Gharcofs  or  neuropathic,  395 

treatment  of,  395 
chronic,  384 
deformans,  393 
inflammatory  and  degenerative,  394 
proliferating,  393 
treatment  of,  395 
constitutional,  395 
local,  395 
operative,  395 
gonorrheal,  392 
ineiaioii  and  drainage  of  leminal  ves- 

'iafpe  of,  885 


Arthritis,    chronic    tubercnlons,    beliothenpr 
for  (RoUier),  387 
in  various  f  orms  of  tuberculons,  388 
non-operative    vernu    operative  treat- 
ment of,  389 
operative  treatment  of,  390 
general  remarks  on,  391 
in  cold  abscesses,  390 

infected,  390 
in  os  calcis,  391 
in  spina  ventosa,  391 
types  of,  384 
deformans,  hjpertrophic,  of  hip,  opentiTe 
treatment  of,  187 
after-treatment  in,  188 
scope  of,  189 
technic  of,  187 
hemarthrosis,   396 
treatment  of,  396 
Arthrodesis  in  treatment  of  paraljtie  talipes 

equinus,    207 
Arthrodesis  of  joints,  441 
of  ankle,  442 
of  elbow,  442 
of  hip,  442 
of  knee,  442 
of  shoulder,  441 
of  wrist,  442 
Arthroplastj  in  ankjlosis  of  joints,  431 
of  elbow  joint,  437 
of  finger  joints,  439 
of  hip,  431 
Jones's  operation  for  bonj  ankjlosU  in, 
433 
of  knee,  433 
of  shoulder  joint,  436 

Murph7's  operation  in,  436 
of  temporomazillarj  joint,  440 
of  wrist,  437 

Murphy's  operation  in,  438 
Asafetida   enema    for   abdominal    distention, 

35 
Aspiration  pneumonia,  treatment  of,  74 
Astragalus,  eztirpation  of,  483 

fractures  of,  operative  treatment  of,  261 
Atropin  in  postoperative  shock,  13 
Azhausen's  view  on  bone  transplants,  487 

Backache,  postoperative,  relief  of,  41 

Bacteriemia,  wounds  infected  bj,  postopera- 
tive treatment  of,,  50 

Baking  of  part  hj  hot  air  method  in  after- 
treatment  following  operations 
for  fractures,  235 

Bardenheuer 's   eztracapsular   method   of  ez- 
cision of   shoulder  joint  in  ar- 
thritis,  417 
eztracapsular  resection  of  elbow  in  arthri- 

tis,  423 
eztracapsular   total   resection   of    ankle  in 

arthritis,  412 
eztracapsular    total    resection    of    hip    in 

arthritis,  402 
eztracapsular    total    resection    of    knee    in 
arthritis,   407 

Barker'8  method  of  anterior  straight  incision 
for  ezcision  of  hip  in  arthritis, 
397 
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Baudcu  's    elliptlcal    metho«]    for    (lisarticula- 

Bone  grafting,  methoclft  of,  494                                ^^H 

1 100  of  knee,  M9 

transplantation  in,  arlhroplastv  comblned 

Beck*B  biBmuth  puste  for  obliteration  of  bone 

with,  501 

f.avity    follovvini;   atHiiie8trotomy, 

for  <'ongeniial  absenee  of  tibia^  501 

45a 

of   abaorbable   or   iion-absorbable    for- 

in  treatment  of  sinuses  dtie  to  tuberculo* 

eign  material,  503 

BIB,    69 

of  dea«)  bone,  502 

Bed-Bore«,  prevention  of,  23 

decalcified    bone    ebipa    in     (Senn), 

treatment  of^  24 

502 

Berger-Farabeuf  iiiethod  of  operation  for  re- 

in  large  fragmenta,  502 

moval    of    ehouliier    girdle    with 

of  jointfi,  503 

ariii^  315 

of    non  pednnculated    large    fragmenta 

VOH   Bergman  's  metbod  of  peroianect  drain- 

with  their  perioBt^um,  495 

a^e    after    reaetdion    o  t'    tongue, 

tcchnic   of,   498 

79 

of  periosteal  Haps^  501                                     ^_ 

Bkhlorid  of  niercurv  poisouiue-,  treatment  of, 

of  sniall  bone  eliipa,  494                                ^^^| 

m 

teehnie  of,  495                                             ^^^^ 

Bier'8  bjperemia,  for  aifeetiona  of  head,  527 

with    pedunenlatei)    bone    flaps,    either      ^^^| 

for  carbuiicle  of  face  or  »calp,  542 

teniporary   or  permaueut,   499           ^^H 

1               for  furunele  of  face,  540 

Hahn's    or    HuntiDgton'&   operation      ^^H 

OBteopIastic  aniputation  of  leg,  344 

in,  500                                                    ^H 

Buction  C  up   in   postoperative   treatment  of 

Muller^B  operations  in,  499                        ^^H 

breast  abacesses,  88 

OUier  ^b    operation    of    iniplantation             H 

BUiary    fistulip,    postoperative   operation    for, 

in,   499                                                           ■ 

166 

Oliier's  operation  par  glišsement  in,             ■ 

po8tofM?rative  treatment  of,  100 

499                                                                   ■ 

Bmiite'B  metboti  of  OUier^a  BnulT-box  opera- 

Ollier'8 operation  par  renveraemcni            M 

tion     for    exeiBicjn     of     hip     in 

in,  499                                                      ^M 

arthritiB,  400 

Bone  tranFiplantation.     See  Bone  grafting.          ^^^| 

method   of   Be*|uestrotomy   in   treatment  of 

Bones,  diaeases  of,  446                                               ^^^| 

chronic  oflteomyelitia  and  p«rio8- 

aeromegaly,  466                                                      ^^H 

titis,  453 

aetinomyooais,  461                                                  ^^H 

modification  of  Sajre^a  operation  of  inter- 

treatment  of,  461                                                 ^^H 

trtjchantcrie    oBteotomj    in    fe- 

acute  inllamrnation,  446                                       ^^H 

nuir,  474 

acut«  periostitis,  446                                          ^^^| 

Blackheads,  removal  of,  539 

auppurative,  treatment  of,  447                       ^^^| 

Bladder,   operatioas  on,   postoperative   treat- 

acute epiphysitiH,  450                                    ^^H 

ment  in,  127 

aeute    08teon3yelitis    accompanied    by            V 

general  conaiderationB  of,  127 

joint  Bnppuration,  451                                1 

in  cjstitiB,  128 

acute  fiuppurative  osteitie  of  flat  bones.             ■ 

catheterization  in,  128                                    ' 

451                                                                 ■ 

irrigation  in,   128 

acute  auppurative  oateomvelitis,  448                  M 

permaneiit  eatlieter  in,   129 

after  treatment  in,  449                                      1 

in  operations  for  ex8trophy,  131 

acute  Buppurative  perioatitia,  447                ^^M 

m   pe  rine  al   proBtate(*tomy,   130 

reseiition  of  entire  diapliy8ia  in,  449          ^^^H 

in  resection  of  bladder  for  tumor,  131 

blastomy€OBi»,  469                                                   ^^H 

in  saprapubic  proBtate€toniy,  129 

chronic  OHteomyelitiB  and  porioBtitis,  452          ^^H 

late  reBults  in,  130 

treatment  of,  452                                                  ^^H 

in  t  rent  nje  nt  of  etone,  130 

BequestTotomj   in,    452                                             V 

Bladder    siiture,    postoperative   treatment    in. 

methods  of  obliteration  of  bone  cav-             1 

134 

ity  following,  454                                         ■ 

Blake'8   niethod    of    iixotion    «f    fracture   of 

Beck  'a  Idsmnth  paato  in,  455                       1 

patella,  255 

von    Eiselsberg^s    niethod    in,    for             1 

Blastom/cosiB  of  bone,  469 

large   defects,   457                                        ■ 

Bloodvesaels,    operations     on,     postoperative 

falling  in   of  wall8  of  cavity   in,             m 

treatment  in,  59 

456                                                                   1 

following  Hgation,  59 

free  bone  grafts  in,  458                                3 

postoperative  thromboBia  in,  59 

Huntington^s  metliod  in,  for  large              1 

treatment  of,  in  amputationa,  276 

defecta,  458                                                  1 

Bone   fistuli^'   in  thorax,   postoperative   treat- 

Moaetig-Moorliof'a    iodoform    and              ■ 

ment  in,  91 

wax  plug  in,  454                                          f 

Bone  graftinjer,  487 

Neut^er's  invagination  metbod   in, 

experimental  work  of  McWilliam8  on,  488- 

456 

492 

Neuber^s   iodoform  Htarcli   in,  455 

for  (illing  in  bone  defecta  of  akull,  772 

Hchult^'n'a  oatcoplastic  mothod  in. 

general  fnn»ideTation8  of,  487 

456                                                               J 

general  pri  nt- i  ples  to  be  obaervod  in,  493 

for  eavities  in  lower  end  of  fe-              ■ 

indicalionB  for,  493 

mm,  456                                               ■ 

1 

1^ - 

J 
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Bones,  diseases  of,  chronic  osteomjelitis  and 
periostitis,  treatment  of,  Beques* 
trotojnj  in,  methods  of  oblitera- 
tion   of   bone   cavity   followmgy 
Senn'8  decalcified  bone  chips  in, 
455 
removal  of  8eque8trum  in,  453 
fragilitas  ossium,  466 
gonococcic  inflammation,  464 
growing  pains,  446 
treatment  of,  446 
osteitis  deformans,  465 
osteitis  fibrosa  and  benign  bone  cjsts,  468 

treatment  of,  469 
osteomalacia,  466 
rachitis,  466 

rheumatic  periostitis  and  osteitis,  464 
8curvy,  467 

treatment  of ,  468 
STphilitie  osteomjelitis  and  periostitis,  463 

treatment  of,  464 
tuberculosis,  459 

of  sacro-iliac  sjnehondrosis,  461 
treatment  of,  462 

operative,  462 
with  septic  sinuses,  461 
with  unopened  cold  abscesses,  460 
without  abscess,  459 

radical  measures  in,  460 
tumors,  470 

benign  mjeloma,  470 
chondromata,  470 
ezostoses,  470 
sarcoma,  471 
tjphoid  osteomjelitis  and  periostitis,  464 
Bones,  operations  on,  472 

bone  grafting  or  transplantation,  487.    8ee 

aUo  Bone  grafting. 
on  clavicle,  for  resection  of,  484 
in  continuitj,  484 
segmenta!,  485 
temporarj,  484 
total,  484 
on  femur,  for  eicision  of,  480 

for  exposure  of  popliteal  space,  480 
from  inner  side,  480 
from  outer  side,  480 
osteotomj  in,  472 
for  coxa  vara,  472 

cuneiform  osteotomj  at  level  of  lee- 

ser   trochanter,   473 
subtrochanteric  division,  473 
intertrochanteric,   474 
on  lower  end  of  femur,  476 

for  bony  anky]o8is  of  knee,  478 
linear  osteotomy  of  femur  in,  478 
linear    osteotomj    of    femur    and 
tibia  in,  478 
for  genu  recurvatum,  478 
for   genu  valgura    (knock-knee),  476 
for  genu  varum  (bow-leg8),  477 
cuneiform  08teotomy  in,  477 
linear  osteotomj  in,  477 
obliquo  osteotomy  in,  477 
on  neck,  473 
subtrochanteric,   475 
cuneiform    method,    476 
oblique  linear  method,  475 


Bones,  operations  on,  on  f emar,  osteotomj  in, 
subtrochanteric,  transverse  linear 
method,  475 
supratrochanteric,  474 
trochanteric,  474 
on  fibula,  for  resection  of,  482 
on  hand,  postoperative  treatment  in,  143 
on    humerus,    for    ezcision    of    diaphjsii, 

478 
on  radius,  for  excision  of  diaphjsis,  479 
on  scapula,  485 

for  ezposure  of,  485 
for  subtotal  and  total  resection  of,  486 
on  tarsal  bones,  for  eztirpation  of,  483 
of  astragalus,  483 
of  calcaneus,  483 
of  scaphoid,  483 
on  tibia,  for  partial  or  total  resection  of, 
482 
for  resection  of  tibial  head  of,  481 
on  ulna,  for  ezcision  of  diaphjsis^  479 
osteotomj  in,  472 
postoperative  treatment  of,  61 
in  adherent  scars,  61 
in  chronic  osteomjelitis,  62 
in  disturbances  of  growth,  62 
in  fractures  of  long  bones,  63 
in  compound  fractures,  63 
in  delajed  union  or  non-nnion,  64 
in    osteotomj    for    acute    osteomjelitis, 

61 
in  osteotomj  and  implantations  of  bone 
graf  t,  62 
plaster  casts  in,  62 
too  long  immobilization  in,  62 
Bones,  treatment  of,  in  amputations,  268 
aperiosteal  method  in,  269,  274 
osteoplastic  method  in,  268,  274 
periosteal  method  in,  271,  274 
summary  of,  273 
tendinoplastic  method  in,  271 
Bones  of  face,  diseases  of,  569 
ankylo8i8  of  jaw,  569 
operation  in,  569 

Esmarch^s   method   of,   571 
Lilienthars  method  of,  569 
infections  of  bones  of  face,  572 
acute   periosteomyeliti8,   572 
necrosis,  572 
syphili8,  572 
tuberculosis,  572 
phosphorous  necrosis  of  jaw,   571 
operative  treatment  of,  572 
prophy laziš  of,  571 
injuries  to,  563 

fracture  of  lower  jaw,  565-568 
f  racture  of  malar  bone,  564 
fracture  of  upper  jaw,  563 
fracture  of  zygoma,  565 
luzation  of  lower  jaw,  568 
subluzation  of  lower  jaw,  568 
operations  on,  573 

ezcision  of  lower  jaw,  577 

ezcision  of  a  ramus  and  half  of  bodj  of 

lower  jaw,  578 
ezcision  of  upper  jaw,  573 
resection  of  half  of  bodv  of  lower  jaw, 
578 


Bones   of    face,   operutionH   on,    rernjction    of 

Brain,   operationa  on,  craniotomj   in,   auboc-          ^^^| 

1                          upper  part  of  upper  jaw,  577 

(^ipital,  tecbnic  of  operation  in,          ^^^| 

subperiost^al    reeeftion    of    upper    jaw, 

^^H 

576 

bilatcral,  691                                                     ^^H 

turaora  of,  572 

dangerB  and  diMculIies  in,  694                    ^^^H 

'           exo8toai5  of  face  and  scalp^  572 

unilateral,   693                                                  ^^^^ 

tnalignunt   grontha,   573 

with  OBteoplastic  fiaps,  693                            ^^^H 

Bony  ankjlosie  of  knec  with  Jeformityj  treat- 

iaxposure    of   vanoua   regions   of    brain   in,          ^^^H 

nieot  of,  194 

Burgical  teelmic  of^  757                         ^^^H 

Hou^^ies,  nee  of,  in  anal  stricturei  115 

flapa  for  exposing  external  boiindariea  of          ^^^H 

BoW'legg.     See  Genu  varum. 

outer    wali    of    eerebellar    foaaa          ^^^H 

anterior,  200 

and    eerebellar    pontiue    angle,          ^^^H 

OBteotomj    of    lower    eud    of    feranr    for^ 

764                                                                   ■ 

477 

of  frontal  region,  757                                            ^^H 

1  Bradford'Wlxitman  frame  for  Pott^B  diseaae, 

of  botb  frontal  lobea  by  double  tlap,          ^^^M 

'                          170 

^^M 

Brain,   anatomical    consideratioii&  of,   659 

of  one  frontal  lolie  by  single  6ap,  757          ^^^^ 

ridation  of  eerebral  hemiapheres  to  outer 

of  OuBBerian  ^angliou,  769                                     ^^^| 

surfaco  of  skull  in,  660 

of  lateral  aspect,  760                                               ^^^1 

cortex  of,  normal,  appearancc  of,  711 

auterolateral,  760                                                       ^^H 

pat  ho  logi  ral,  ap{M^amnt"e  of,  711 

poaterolateral,   761                                                 ^^^H 

tumore  of»  noii  operative  treatment  of,  704 

of  occipital  region,  762                                          ^^^H 

operative   trcatment  of.     See  Brain,  op- 

of  both  04'.cipital  lobea  by  douhle  flap,          ^^^H 

eratians  on,  for  tumors. 

^^H 

Brain,  operations  oa,  672 

of  both  occipital  lobeB  by  alngle  ^p,          ^^^| 

anesthesia  in,  750                                                  1 

^^H 

nasal,  750 

of    aingle    flap    expoBing    botb    occipital          ^^^| 

eerrliral  »lei-ompreBBion   in,  695 

lobes    of    eereFiriim    and     both          ^^^| 

hy  decompresaive  craniotomy,  700 

eerebellar   luheB,    766                                ^^^H 

eellar,  704 

position  of  patient  in,  767                               ^^^H 

i             fuboedpitil,  702 

teehnie   of,  767                                                     ^^H 

1             subteroporai,  703 

faradization  of  cortez  in,  677                                  ^^^H 

1             witb  oateoplastic  flapB,  704 

for  abaceBB  of  brain,  723                                         ^^^H 

1         by  lumbar  paneture,  697 

after-treatmeut  in,  725                                          ^^^^ 

^K  by  puncture  of  corpus  calloBum,  698 

prognoaiB  of,  725                                                    ^^^B 

^B  hj  puncture  of  ventriclcj  69S                         1 

teelinie  of,  724                                                                 H 

^^    indicatioua    and    contra  indications    for,   | 

for  aspiration   of  ventriclea,   669                                    H 

f                 em 

in  ailults,  670                                                                    ■ 

1          methods  of,  695 

Koeher^a  method  of,  671                                           B 

cloaure  of   bone   defect  in   ekuU   following| 

in  infiait.H,  669                                                                ■ 

Burjfical  teehaie  of,  679,  772 

for    eJtploratory    puncture    and    aspiration,                  H 

1         by  bone  t  mu  »plan  tat  i  on,  772 

668                                                                     ■ 

P          witli   foreign   materiala,  773 

for  intracranial  hcmorrhage,  726                                   H 

ceiluloitl  in,  774 

for  tu  mora  of  brain,  705                                                    H 

cloaurc  uf  iJefcets  of  dura  in,  679 

appearance  of  cortex  in,  711                                   ^^H 

eontrol  of  heniorrhage  in,  technie  of.  675, 

eyats  and   ^'jBiir   eotlectionB  of   fluid    in          ^^^M 

751 

brain  in,  712                                             ^^^| 

1           f  rom  bone,  753 

general   prineiptea  of,  706                                    ^^^| 

1          from  cortex  and  brain,  754 

control     of     intraeranial     hemorrhage,          ^^H 

from  dura,  75:i 

^^M 

from  BPalp,  751 

prevention  of  bemorrhage,  706                               ^M 

circular  tourniquet  in,  751 

rapi<iity  of  operation,  706                                       H 

cJamp  and  sutnre  in,  752 

of  convexity  of  hemiapliercB,  707                                H 

continuouB   suture  along  cnt   edge   in, 

of  frontal  lobes,  707                                              ^_^B 

753 

of  Gaaserian  ganglion,  713                                    ^^^| 

continuous  auture  of  cut  edge  in,  753 

of    temporal,    parietal    and   oecipital    re-          ^^^| 

Heidenhain  atitch  in^  modifted,  753 

gions,  708                                                   ^^H 

Kredel  platea  in,  753 

pial  angiomata  over  hemisphereB  in,  711            l^^l 

regional  touniiquot  in,  752 

reBulta  of,  713                                                             ^^M 

cranieftoiuv  in,  685 

subtentorial,    708                                                              ■ 

craaioferebnil   topograpby   in,  660,   748 

8urgi*;al  tecbnic  of,   754                                                 ■ 

Chipsiult  vorebral  loralization  in,  748 

Hnal   iretitment  of    dura  and  fap   in,                  ■ 

cruniutuJiiv   in,   for  epilepaj,   729 

756                                                                     ■ 

indiealionH   for,   729 

bone,  756                                                              ^M 

Bubouei pital,  686 

Jura,  756                                                           ^^1 

aneBtheBia  in,  689 

Boft  pa  ris,  756                                                   ^^B 

po  BI  t  ion  of  pa  t  i  en  t   in,  689 

reraoval  of  tumor  in,  754                                          H 

j             Burgical  anatoaiy  of,  686 

1 

two-8tage  operatioua  in,  755                                  H 
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Brain,   operations   on,   for  tumora  of  h^po- 
phjsis,  716 
indications  for,  717 
methods  of  approach  in,  718 
surgical  procedures  in,  718 
transfrontal  operation  of  Frazier-Ela- 

berg  in,  721 
transsphenoidal    operation   of   Cushing 
in,  719 
form  of  flap  in,  751 
general  principles  underlying,  673 
one-  or  two-8tage  operations  in,  674 
opening  of  skull  in,  673 
shock  in,  674 
size  of  opening  in,  674 
historj  of,  672 

instrumenta  and  methods  for  cutting  bone 
in,  679,  738 
chisel  in,  738 
circular  saw  in,  739 
motor  for,  741 

assembling  casing  with,  742 
technic  of  use  of,  742 
f  raise  in,  739 
Gigli  saw  in,  738 

trephine   or    bnrr   in,   followed   bj   ron- 
geurs,  738 
followed  by  slotting  forceps,  739 
osteoplastic  procedure  in,  681 
dangers  and  difficulties  in,  683 
postoperative  complications  in,  683 
hemorrhage  under  bone  flap  in,  684 
leakage     of     cerebrospinal     fluid     in, 

684 
marginal  necrosis  of  bone  in,  684 
prolapse  of  brain  tissue  in,  685 
subcutaneous    collections    of    cerebro- 
spinal fluid  in,  685 
wound  infection  in,  685 
technic  of,  681 
position  of  patient  in,  749 
postoperative  treatment  in,  71 
late  sequelaB  in,  72 
hernia  cerebri,  72 
Jacksonian  epilepsj,  72 
treatment  of  wound  in,  72 
preparat  ion  of  patient  in,  746 
general,  746 
local,  747 
surgical  technic  of,  general  considerations 

of,  675,  737 
X-ray  eiaminations  in,  technic  of,  678 
Brasdor-Sabatier   transverse   circular   method 
of      disarticulation      at     wri8t, 
302 
Breast,    operations    on,    postoperative    treat- 
ment in,  86 
in  amputation,  86 
in  breast  abscesses,  88 
in  subpectoral  abscesses,  88 
Buboes,   eztirpation   of,   postoperative   treat- 
ment of,  145 
Buchanan^s    transcondjloid    amputation     of 

femur,  354 
Bums  of  face  and  scalp,  546 
of  first  degree,  547 
of  second  degree,  547 
of  third  degree,  547 


Gaffein  in  postoperative  shock,  13 

Galcanens,  extirpation  of,  483 

GalculuB  of  bladder,  postoperative  treatment 

of,  130 
Galot  modification  of  plaster-of -Pariš  jacket 

for  Potfs  disease,  173 
Gamphor  in  postoperative  shock,  14 
Garbolic  acid  poisoning,  treatment  of,  55 
Garbon  diozid  snow,  522 

for  angioma  of  face  and  scalp,  552 
for  lupus  of  face,  548 
for  moles  of  face  and  scalp,  551 
Garcinoma    of    genito-urinarj    tract,    inopcr- 
able,  treatment  of,  138 
of     intrathoracic     portion     of     esophagus, 

postoperative  treatment  in,  95 
of  rectum,  inoperable,  treatment  of,  117 
colostomj   in,    118 
palliative,   117 
permanent,  118 
postoperative  treatment  in,  116 
paresis  of  bladder  in,  117 
recurrence  in,  117 
vaginal,  postoperative  treatment  in,  137 
Garden'8   transcondjloid   amputation    of    fe- 
mur, 353 
Lister'8  modification  of,  353 
Garotid     arterj,     injuries    to,     postoperative 

treatment   of,   81 
Garpus,  fractures  of,  operative  treatment  of, 

247 
Gatgut  for  fization  of  fractures,  231 
Gatheterization  in  female,  28 

in  male,  28 
Geci^s  kineplastic  amputation,  319 

plastic  loop  methods  of,  320 
Gellulitis  of  face  and  scalp,  543 
Gelluloid  plates  for  fillin^  in  bone  defeets  of 
skull  followmg  operations,  774 
Gerebral  decompression,  695 

by  decompressive  craniotomy,  700 
sellar,  704 
suboccipital,  702 
subtemporal,  703 
with  osteoplastic  flaps,  704 
by  lumbar  puncture,  697 
by  puncture  of  eorpus  callosum,  698 
by  puncture  of  ventricle,  698 
indications  and  con tra- indications  for,  696 
methods  of,  695 
Gervical  coza  vara,  189 

operative  treatment  of,  189 
Gharcofs  or  neuropathic  joint,  395 

treatment  of,  395 
Gheyne,    Watson,    method    of    osteotomy    in 
femur    by    subtrochanteric     di- 
vision,  473 
Ghipault  cerebral  localization,  748 
Ghondromata,  bone,  470 
Ghoparfs    operation    for    disarticulation    at 

mediotarsal   joint,    332 
Gicatricial    stenosis   of    esophagus,    postoper- 
ative treatment  of,  86 
Girsoid  aneurysm,  treatment  of,  555 
Glamp,  Lambotte,   for   fization  of   fractures, 
229 
Lambotte   ezternal,    for   fization    of    frač 
tures,  231 
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Clavkle,  frartures  of,  treatment  ol,  240 

UraniaJ  surgery,  for  tumuru  of  brain,  of  tem-         ^^^^| 

respction   of,   484 

poral,  parietal  and  oecipital  te-         ^^^^M 

in  continuitj,  484 

giona,                                                          ^^^H 

ac'^mt*ntiil,  485 

piat  angiomata  o  ver  hemispheres  in,  711             ^^^H 

teiiiporftry,  484 

results  of,  713                                                       ^^^H 

total,  4K4 

Bubtentoria),  708                                                       ^^^^| 

Cleft    palate,    poBtoperative    operations    for, 

for  t  umora  of  hjpophjais,  716                                      ^^| 

156 

indications  for,   717                                                    ^^M 

poatoperative  treatment  of,  77 

methoda  of  approach  in,  718                                      ^^M 

spei^ch  tramin^  in,  77 

surgieal  procedures  in,  718                                          ^^M 

Club  foot.     See  TaJiiK^s  eqiiinovarus» 

transfrontat    operation    of    Frasier-Kla-                ^H 

a€<juireil,  treatment  of,  208 

berg  in,  721                                                     ^H 

Coagulin     for     hemostasis     io     ampatations, 

transsphenoidal  operation  of  Guahing  in,                ^| 

283 

^^M 

Co*-*eiiloidaJ  granuioma,  469 

general  prineiples  iinderljing,  673                        ^^^H 

Cotlivilla*e    operation    in    bone    trausplanta' 

one-  or  two-Btage  operationa  in,  674                  ^^^^| 

t  ion  witli  perioBteal  flaps,  501 

opening  of  skuU  in,  673                                        ^^^^M 

p«rioBteal  graf  t  for  treatment  of  ununited 

sliock  in,  674                                                           ^^^^| 

fraetures,  21C 

size  of  opening  in,  674                                         ^^^^H 

Colil  abst-esaea,  operative  treatment  of,  390 

iiistorj  of,  672                                                            ^^^H 

infected,  390 

OBteoplaatic  procedure  in^  681                                 ^^^^| 

Colle'8    fraeture    in    railius,    operative    treat- 

dangera and  diMciilties  of,  683                                 ^^| 

ment  of,  244 

poatoperative  eomplicationa  in,  683                         ^^M 

Collodion  for  \vound  dresaingr  ♦'^^S 

hemorrbage  under  bone  flap  in,  684                      ^^H 

Conipotiiul    frnetures.      Ste    F  rac  tu  res,    com- 

leakage  of  eerebroBpinai  fluid  in,  684              ^^^H 

pound. 

marginal  neeroBia  of  bone  in,  684                    ^^^^t 

Compression,  ilif^ital,  for  hemofltaaiB  in  ampu- 

prolapse  of  brain  tismie  in,  685                        ^^^^ 

tatlone,  283 

subeutaneous    collections    of    ce rebro-         ^^^H 

C3biigei;tital     talipea    ecpiinovaruB,     201.       See 

spinal  fluid  in,  6H5                                   ^^^H 

ftfso    Tal  i  pes    e^uinovarUB,    con- 

wunml  infection  in,  685                                     ^^^H 

l^eiiital. 

toehnic  of,  681                                                         ^^^1 

Coustriotion   paraljses^  treatment  of,  44 

suboccipital  eruniotomj  in,  686.     See  also         ^^^H 

Coxa  vara,  cervical,  1S9 

Craniototn^i   BuboceipitaL                     ^^^H 

operative  treatment  ofj  189 

technic  of,  675,  737                                                    ^^H 

epiph>-seal,  1W9 

anestheaift  in,  750                                                         ^H 

maiiipulative  tri*atment  of^   190 

naaal,  750                                                                     ^1 

operative   treatment  of^    190 

cloBure  of  bone  defecta  in  skull  in,  679.               ^H 

osteotomy  of  feniur  for,  472 

■ 

cuneiform.  at  level  of  lesBer   trochant^r, 

by  bone  transplantation,  772                                  ^H 

473 

of  portion  of  rib  or  tibia  from  eame               ^H 

BuMroelianterie,  473 

perB^m^  772                                                ^^^H 

Coxitifl,  tubereoloiiB,  lieliothempy  for,  388 

witb  foreign  materials,  773                             ^^^^M 

resection  of  Inp  in,  results  of,  402 

eelluloid  in,  774                                            ^^^H 

Cranial  aufgerjr,  672 

cloBure  of  defects  of  dura  in,  679                            ^H 

cerebral   derompre^siioa   in,  695.     See  alto 

control  of  heniorrhage  in^  675,  751                          ^U 

Cerebral    decompresaion. 

from  bone,  753                                                           ^K 

craniectomv  iti,  685 

from  cortex  and  brain,  754                                     ^H 

cranioce rebra  1  topogrophy  in,  748 

from  dura,  753                                                              ^U 

Chipault  cerebral  1  oval  iz  a  ti  on   in,  748 

from  aealp,  751                                                           ^H 

eraniotomj  in,  for  epilepsy,  729 

cjrcular  tournifiiict  in^  751                                   ^M 

itiiltcations  for,  729 

elamp  and  suture  in,  752                                     ^M 

for  abnresa  of  brain,  723 

eontinuoua  Buture  along  eut  edge  in,                ^M 

after  treatment  in,  725 

753                                                                    ■ 

pro^iOHiB  of,  725 

Heidenhain  atitch  in,  modi6ed,  753                   V 

teehnk  of,   724 

Kredel  plat^'s  in,  753 

for  intraeranial  bomorrbage,  726 

regional  tourniquet  in,  752 

for  tumors  of  brain,  705 

eipoanre  of  varioua  regions  of  brain  in,                ^M 

appearanoe  of  cortex  in,  711 

757                                                                    ■ 

eyit»  and   c.vstic   rolleetionB   of   fluid   in 

flapa  for  exposing  external  boundaries                 ^M 

brain  in,  712 

of  outer  wall  of  cerebellar  fossa                 ^M 

general  prineiples  of,  706 

and     cerebellar    pontine     angle,                 ^M 

control  of  intracranial  hemorrbage  in, 

764                                                                      ■ 

706 

of  frontal  region,  757                                              H 

prevention  of  beinorrhnpe  in,  706 

of  botb  frontal  loljea  by  double  flap,                H 

rapidity  of  operation  in,  706 

758                                                                  ■ 

of  conve3tity  of  liemispherea,  707 

of    on^    fronta!    lobe    by    aingle    flap,                ^H 

of  frontal  lobes,  707 

757                                                                   ■ 

of  Oasaenan  ganglian,  713 

of  Gaaserian  ganglion,  769                                   ^H 

702 
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Cranial  surgerj,  technic  of,  exposure  of  vari- 
0U8  regions  of  brain  in,  of  lat- 
eral  aspect,  760 
anterolateral,  760 
posterolateral,  761 
of  occipital  region,  762 

of    both    occipital   lobes  hj   double 

flap,  763 
of    boUi    occipital    lobes   bj    single 
flap,  763 
single    flap    ezposing    both    occipital 
lobes    of    cerebrum    and    both 
cerebellar  lobes,  766 
position  of  patient  in,  767 
technic  of,  767 
faradization  of  eortez  in,  677 
for  brain  tumors,  754 

final   treatment  of   dura  and  flap   in, 
756 
bone.  756 
dura,  756 
8of  t  parts,  756 
remoTal  of  tumor  in,  754 
two-stage  operations  in,  755 
for  fraeture  of  skuU,  775 
in  compound  fractures,  776 
in  fraotur«   with  fairlj  positive  signs 
of  iutracranial  hemorrhage  but 
no  localizing  signs,  777 
in   fmcture   with   STmptoms  of   intra- 

oranial  hemorrhage,  776 
in  sealp  wounds  with  poasible  fraeture, 

776 
in  siuiple  fraeture  with  depressed  bone, 
775 
form  s>t  flap  in,  731 
iceuoral  vHUliMderations  of,  737 
iuHtruiiKMitsi    and     methods    for    cutting 
lK>iie  iu,  679,  738 
ohi$ti('t  iu»  7»tS 
cir\*ular  siaw  in,  739 
Ukotor  for,   741 

H.HAnnMinji;  oasdng  with,  742 
Un^hnio  ot*  use  of,  742 
fraiA«  in,  739 
lli^ili  !»aw   in,  738 

trt^phino  or  burr  in,  folIowed  by  ron- 
jjiHirn,    738 
foUowtHl  bv  »lot  i*utting  forceps,  739 
|Kmitiou  of  i^tiont  in,  749 
|Mv|^rHtion  of  (uitient  in,  746 
It^^uorat,  7  46 
Uk^hI,  7*7 
\  iHv  ovHuunations  in.  678 
\*VHUUv|oniv,  t*S»^ 

V'i«*nioooivlMHl  toiHijiraphv,  659,  748 
\'hi|vHuU  oort^bral  UH*aUsation,  748 
\'iHU(\»tonv>«    \l*s'o«»prt\H!»ivo.    in    ccrebral    de- 
con»prt\Hj»ion,  7iH>.     See  Cerebral 
\Uvoini»rt*»»ion. 

iioK^v(k'iiHi«  6>i0 
i4^«\^IIicmui  iu,  6S9 
l»o«ihou  s>f  (mtiont  in,  6vS9 
Mvu^Utii  »lurttomv   of,  6S6 
l^vhuu*  of  s^pouition  in,  (U>1 

\Uw4S0»«i  Hnxl  dimoultit*«  in,  694 


Craniotomj,  suboccipital,  technic  of  operation 
in,  unilateral,  693 
with  osteoplastic  flaps,  693 
Cripps's  operation  in  treatment  of  careinoma 

of  rectum,   116 
Gurvature  of  spine,  rotarj  lateral,  treatment 
of,  213 
Abbott 's  method  of,  213 
Forbes'  method  of,  214 
Cushing's  sterilizable  electrode,  678 

transsphenoidal    operation    for    tumors    of 
hjpophjsis,  719 
Cjstitis,  postoperative  treatment  of,  128 
catheterization  in,  128 
irrigation  in,  128 
permanent  catheter  in,  129 
Cjsts,  of  abdomen,  non-removable,  treatment 
of,  99 
sebaceous  and  dermoid,  of  face  and  scalp, 
557 
operations     for     adherent     ejsts     in, 

559 
operation    for    ezcision    of    uncompli- 
cated  cjsts  in,  557 

Decompression,  cerebral.  See  Cerebral  de 
compression. 

Delirium  tremens,  treatment  of,  57 

Dermatitis,  rhus  toxicodendron,  of  face  and 
scalp,  546 

Diaphjsis,  resection  of  entire,  449 

Differential '  pressure  in  treatment  of  post- 
operative shock,  9 

Digital  compression  for  hemostasis  in  ampa- 
tations,  283 

Digitalis  in  postoperative  shock,*  13 

Disarticulations.     See  under  A mpu tations. 

Diverticula  of  esophagus,  cervical,   postoper- 
ative treatment  of,  86 
thoracic,     postoperative     treatment     of, 
95 

Djelitizin-Kocher  modification  of  Ssabane- 
jeff  's  transcondjloid,  femoro- 
tibial,  osteoplastic  amputation 
of  femur,  352 

Dojen  perforator  and  burr  for  operations  in 
fraeture  of  skull,  644,  645 

Drainage  in  operations  for  fractures,  230 

Dressings,  picric  acid,  526 
wet,  526 

Drop  wri8t,  paralytic,  operative  treatment  of, 
213 

Duodenal  fistulse,  postoperative  operation  for, 
166 

Duodenal  ulcer,  postoperative  treatment  of, 
106 

Dupuis  cannula,  84 

Duval-Wilm8  tendinoplastic  method  of  treat- 
ment  of   bone   in   amputations, 
271 
in  amputation  of  leg,  344 

von  Eiselsberg's  method  of  obliteration  of 
^ne  cavity  following  seque8- 
trotomy,  457 

EIbow,  acute  suppurative  arthritis  of,  drain- 
age for,  384 
arthrodesis  of,  442 
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1 

KIboWf    artliroplastj    of,    for    ankylosi8, 

Eamarcli  "a  metljod  of  operation  in  ankyloaie 

■ 

487 

of  jaw,  571 

^1 

disarticiilation  at,  306 

EBOphngus,   eervjpal,   poatoperativo   treatment 

^1 

after  treatment  of,  ."108 

of ,  85 

^1 

anatomii-al  points  ot\  .^06 

in  cieatrifial  at^nosia,  86 

^^ 

histnrj  of,  :i06 

in  diverti<'ala,  86                                               ^ 

^^H 

intlications  for,  306 

in  infeetion,  85                                                    H 

^^H 

nuniiiHls  of  op^ration  in^  300 

in  secondary  heniorrhaffe,  85 

^^M 

cirt-ular,    308 

intrathoracic      portion      of,      poatoperative 

^H 

oblitjue  oireuJar,   30G 

trpatmenl  in,  95 

^H 

by  anterior  oJliptieal  nipthml,  306 

for  i?a Runoma,  95 

^H 

hv  posterior  elliptlral  iiietliodi  308 

for  diverticula,  95 

'^H 

e^cision  of,  m  artlinti«,  419 

EsoBtoBea,  bone,  470 

^1 

atypii*al  resection  in,  424 

Ex8tf0phy    of    bladder,    postoperative    treat- 

^M 

extraeaptnlar      rpsection      in      (Barden- 

ment  of,  131 

^P 

he»xer),  423 

Extreinitie8,  postoperative  operatione  in,  168 

^P 

posterior  median  iiicision  ia,  419 

upper    and    lnwer.      Ste    Upper    extremity 

^H 

after-tr«atmcnt  in,  421 

and  Lower  pxtreniity. 

^H 

radia!   latenil  ia<^ision  in    (Kocher),  422 

Eye,   operations  on,   postoperative   treatment 

^M 

results  of  oijoratioiis  in,  424 

in,  73 

^H 

ulnar   internal  stmi^tat    ineision   IDt  422 

Eyelid,    operations    on,    postoperative    treat- 

^M 

operations  on,    postoperative  tTeatment  of, 
142 
for  fractures,  142 

ment  in,  73 

H 

Faee,  abBCeas  of^  544 

H 

for  restM^tioa  of  elbow  joint,  142 

acne  of,  539 

^1 

punc  ture,  a  spira  t  ion  mu}    injection  in,   for 

lop  al  treatment  of,  539 

^M 

8€ute   infp^tiimB  iirthritia,  378 

by   patient,  539 

^^1 

to  bere  u  Iona  oakntia  of,  t  rw  a  t  m  en  t  of,  212 

by  surgeon,  540                                              H 

^^H 

ElectroJvsia  for  an^^ioma  of   fa^-e  and  ticalp^ 

ay»temi(!  treatment  of,  539                              H 

^^M 

^52 

vacfiine  thprapy  of,  540                                    ^ 

^^H 

in   treatment  of   BuperfluouB  hatr  of  face, 

aftinomjcosia  of,  549 

^H 

556 

an^ioma  of,  552 

^1 

Etevation  of  »eapula,  congenital,  212 

carbon     dioxid    anovv    in    treatment    of, 

^P 

conservative  treatment  of,  212 

552 

^P 

operative  troaltnent  of,  212 

escision  of,  552 

^P 

Elifarfs  nietbod  of  transforming  lateral  ro- 

gaivanopunfture  or  eleetroly8i8  for,  553 

^M 

tary  niovemrnts  into  flexJon  and 

ignipunctnre  for,   554 

^M 

eitension,   324 

antbrax  of,  549 

^M 

ElBbprg  Frazier     trnnufrontal     operation     for 

burne  of,  546 

H 

ttiniors  of  liypopbysis,  721 

of  firgt  degree,  547 

^1 

Embobsni,   pOKtoiit'rativi\   trpatinent  of^  42 

of  aeeond  degree,  547 

^1 

Knipliysema,  postopi?rativc   tnnitnient  of,  95 

of  tliird  degree,  547 

^1 

Enipyemaj     thoriK"otomy     for,     poatoperative 

earbuncle  of,  541 

^1 

treatmerit  in,  89 

general  consideratioiiB  of,  641 

^1 

Eneniata,  for  abdoaiiuaJ  distentioa,  35 

treatment  of,  542 

^H 

L                 asafetida,  36 

Bier'B  hypereraia  in,  642 

^1 

■                olive  oil,  35 

cellulitifl  of,  543 

^1 

^^m         ox  gall,  35 

eiraoid  an©ury8m  of,  treatment  of,  555 

^1 

^^P        Boapsuds,  35 

comedo  of,  rernoval  of,  539 

^1 

^^■^         turpentine,  35 

diseaseB  of  bones  of,  569 

^1 

W           stimulatinK.  in   trpatment  of  poatoperativo 

ttnkylo8is  of  jaw,  569 

S 

r                                 shock,  12 

operatioD  in,  569 

^^ 

nater,  29 

Esmaroli  's  metli  o  d  of,  571 

^1 

Flnterc>cly8i8,     adminiatration     of     water    by. 

Lilientlial  *8  metliod  of,  569 

^1 

29 

infections  of  bones  of  faee,  572 

^^ 

in  treatment  of  poatoperative  shock,  12 

aeute  perioBteomyeljti8,  572 

V 

Epilep8y,  Praniotoniy  for,  729 

net-roBi«,   572 

indipations  for,  729 

8y philjB,  572 

Etiipliy8«al  eoxa  vara,   189 

tuborpuJosia,    572 

rnanipulative  trpatmpnt   of,   190 

pboapliorns  neprosia  of  jaw,  571 

operativG  treatment  of,   190 

operative  treatment  of,  572 

KpiphyBitis,  acute,  450 

prophylaxiB  of,  571 

Fpithelionia  of  facp,  560 

tuniors  of  bones,  572 

operation   for,  500 

exo8to8i8  of  face  and  Bcalp,  572 

otber  trpatnumt  of,  560,  561 

malignant   grontba,   573 

EsninrcJi  elastie  toiirni*^upt,  277 

epithelioma  of,  560 

pontra  indicationH  for,  278 

operation  for,  560 

tetdinic  of  ueo  of,  278 

otber  treatment  of,  560,  561 

i 
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Face,  foreign  bodies  in  tissues  of,  536 
operation  for  removal  of,  537 
telephonic  soarcher  for,  538 
frost-bitc  of,  548 
furuncle  of,  540 

abortive  treatment  of,  540 
Bier'8  hypereraia  in,  540 
treatment  of,  when  core  formation  has 
occurred,  541 
homs  of ,  555 
injuries  to  bones  of,  563 
fracture  of  lower  jaw,  565 
comminuted   fracture,   567 
fracture     of     coronoid     or     articalar 

process,  567 
fracture  of  ramus,  567 
general  considerations  of,  565 
general  treatment  of,  567 
operative  technic  in,  566 
interdental  splint  in,  566 
reduction  of  fracture  in,  566 
zylonite  splints  in,  566 
fracture  of  malar  bone,  564 
fracture  of  upper  jaw,  563 

operation  for,  564 
fracture  of  zygoma,  565 
luxation  of  lower  jaw,  568 

treatment  of,  568 
8ub]uxation  of  lower  jaw,  568 
Upoma  of,  555 
lupuB  of,  548 

treatment  of,  with  carbon  diozid  8now, 
548 
malignant  growths  of,  560 
inoperable,  treatment  of,  562 
cachexia  in,  563 
disfigurement  in,  563 
offensive  discharges  in,  563 
pain  in,  562 

local  anodyne8  in,  562 
morphin  for,  562 
moles  of,  550 
CKcision  of,  550 
in  large  moles,  550 
in  small  moles,  550 
treatment   of,   with  carbon   dioxid  8now, 
551 
operations  on,  postoperative  treatment  in, 

73 
operations  on  bones  of,  573 
exci8ion  of  lo\\er  jaw,  577 
excision  of  a  ramus  and  half  of  body  of 

louer  ja\v,   578 
excision  of  upper  jaw,  573 
resection  of  half  of  body  of  lower  jaw, 

578 
reseetion    of    upper   part   of    upper   jaw, 

577 
subperiosU^al     reseetion     of     upper    jaw, 
576 
procedures     and     appliances     in     surgical 
therapeusis   of,   522 
adhesive  plaster  in,  524 
Bier  's  hyperemia   in,  527 
carbon  (lioxi(l   snoNv  in,  522 
collodion  in,  525 
Miehers  skin  clainps  in,  529 
normal  incision  lines  in,  528 


Face,  procedures  and  appliances  in  surgical 
therapeusis  of,  picric  acid  dress- 
ings  in,  526 
self-holding  retractor  in,  529 
subcuticular  suture  in,  525 
wet  dressings  in,  526 
rhus  tozicodendron  dermatitis  of,  546 
sebaceous  and  dermoid  cyst8  of ,  557 
operation  for  adherent  cy8t8  in,  559 
operation  for  excision  of   uncomplicatc 
cy8t8  in,  557 
superfluous  hair  of,  556 

electrolysis  for,  556 
surgical  anatoniy  of,  521 
wound8  of,  535 
abraded,  535 
gunpowder,  536 
lacerated,  536 
Facial  artery,  ligation  of,  531 
Facial  nerve,  paraly8i8  of,  postoperative  c 

eration  for  relief  of,   155 
Farabeufs  internal   plantar   flap    method 
subastragaloid       disarticulati« 
334 
method  for  disarticulation  at  elbow,  306 
methods  in  disarticulation  of  grcat  toe 
metatarsophalangeal   joint,   31 
Fecal    fistulse,    postoperative    operation    f« 

166 
Femur,  amputation  of.     See  under  Ampul 
tions  of  leg. 
epiphyseal  separation  of  lower  end  of,  o 

erative  treatment  of ,  253 
excision  of,  480 

fractures  of,  operative  treatment  in,  248 
of  condyles  of  lower  end  of,  254 
of  head  and  neck  of,  248 
of  lower  end  of,  253 
of  shaft  of,  250 

technic  of,  251 
supracondylar,  of  lower  end  of,  254 
operations    on,    for    exposure    of    poplite 
space,  480 
from  inner  side,  480 
from  outer  side,  4  SO 
postoperative  treatment  of,  146 
for  fracture,  14G 
osteotomy  for  osteomvelitis,  146 
08teotomy  on,  472 
for  coxa  vara,  472 

cuneiform  osteotomy  at  level  of  lessc 

trochanter,  473 
subtrochanteric    division,    473 
intertrochanteric,  474 
of  lower  end  of  fenuir,  476 

for  bony  ankvlosis  of  knee,  478 
linear  osteotomv  of  femur  in,  478 
linear  ost4?otomy  of  femur  and  tibi 
in,  478 
for  genu  valgum   (knoek-knee),  476 
for     genu  varum   (lx>w-legs),  477 
cuneiform  osteotomv  in,  477 
linear  osteotomv  in,  477 
oblique  osteotomy  in,  477 
of  neck,  473 
subtrochanteric,  475 
cuneiform   method,  475 
oblique  linear  method,  475 
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Femiir,  osU?otnmy  on,  aiiMroi»hantc*rk*,  trans- 

1    Fi»luk%  tnte»tina],  postoperative  treatment  of,         ^^H 

verst*  linejir  iiiethod,  475 

^^1 

'           Buptatrorhuiitcrie,  474 

in   loner  p  a  rt,   lOS                                                  ^^^H 

troeh:interic;  474 

eiosnre   in,   109                                                      ^^^H 

UD  lini  t  ed  t"  met  ure  of,  inlay  bone  graf  t  in 

retention  in,  109                                                 ^^^| 

treatitiffit  of,  220 

Lo  ypper  gniall  inteatine,  109                               ^^^B 

Fibula,  resection  of,  4H2 

duoilenal,  109                                                                ^M 

FingiiT  jumts.  iirthroplasty  ofj  for  ankjloaia, 

plcural,  postoperative  treatment  of,  91                     H 

439 

pulmoDarj,   poatoporative  treatmtint  of,  95                 ■ 

escision  of,  iii  artliritis,  429 

aalivary,   po8t4jperfttive  operation  in,   156                      1 

iiieisimifl  in,  42i* 

ureteral,  po«toperative  operation  for,  107                     fl 

Finger»,  amputations  of,  287 

urett^rovjiginaK  postoperative  treatment  of,                H 

a  t  ujetararpophalangeal  joints,  293 

.^fl 

i-ommeiit  on,  L't>6 

resical,  postojM»rative  ojieration  for,  167                ^^^| 

8urgii'al  fiuatonij  of,  293 

vesicovaginal,    postoperative    treatment    of,         ^^^M 

t€<-hnic  of,  293 

^H 

1                  of  inilex  fin^er,  295 

Flerion-abduetion   deformity  of  thigh  in  an-         ^^^H 

^L           of  littlo  nnifeT,  296 

terior  poUomyelitis,   191                       ^^^H 

^H            of  niiiJille  fiii^er,  203 

treatment  of,  191                                                       ^^H 

^H           of  rmg  lingcr;  293 

Flexion    contraction    at    knoe    from    aoterior           ^^H 

^H           of   thumb,   294 

[ioliomyelitifl,   treatment  of,   200                 ■ 

^^B               autoplustic     transplantation     for, 

Flesion  deformity  of  knce  with  motion,  194                   fl 

^m 

operative  treattnent  *if,  194                                               H 

^^B               by  ex  temo  palm  ar  flap,  294 

Floatin^  botlies  in  kuee,  operations  on  knee-                 H 

^^H               by  oblique  pa) mar  11  ap^  295 

joint  for,  500-509                                           ■ 

^^F               by  raeket  ineision^  295 

Foot,  amputationa  of,  329                                              ^^U 

cominent  on,  295 

at  ankle  joint,  330                                                 ^^M 

general  eon  si  d  eni  t  ion  8  of,  287 

anatoniieal  considerations  of,  336                  ^^^| 

after-treatment    in,    2S8 

h]Btory  of,  336                                                      ^^H 

treatment  of  bone  in,  288 

metli  oda  of  operation  in,  336                         ^^^H 

in    dieta  1    phalunx,   amputatioo    through, 

Moselieo\vitz '  g    oateoplaBtic    amputa^          ^^^| 

288 

t  ion  in,  340                                                  ^^^B 

t               disiirtieiilatioii  of,  289 

PirogoffH     osteoplastic    amputation          ^^^| 

in  finijer  tipa,  plastic  openitlona  on,  201 

^^1 

flaps  from  finger  itBelf  in,  292 

af ter  treatment  in,  338                             ^^M 

flaps    from    other    parta    of    body    in, 

moditieation  of,  339                                   ^^M 

292 

teclinic  of,  338                                            ^^M 

ekin  (»raftitjjj  in,  2&1 

STme's    heei     flap     amputation     in.         ^^^H 

transplaiitfitiofi    of    a    finger   tip    frora 

^H 

another  tinger  or  toe  in,  21*2 

a f  ter  treatment  in,  340                             ^^^M 

,           in   firat  and    second    phalanges,   atnputa- 

comment  on,  340                                         ^^^| 

i                           tiona  of,  2U0 

teehnie  of,  339                                              ^^H 

comnient  on,  291 

at  mediotarsal  joint,  332                                      ^^^H 

tecbnic  of,  290 

aiter  treatment  of,  333                                ^     ^^^| 

Bingle  long  palmar  flap  in,  291 

anatom  i<- al  poln  t  a  In,  332                          '      ^^^| 

uneqnal  dorsal  and  palinar  ilaps  in, 

eomment  on,  333                                                  ^^H 

290 

teclinie  of,  332                                                           V 

with  portiim  of  metacarpals,  297 

Bubastragaloiil,  334                                                  ^_^H 

ainputation  of  fingors  witb  metacarpal 

hiatorj  of,  334                                                     ^^M 

bonea  in,  299 

metlioda  in,  334                                                     ^^^| 

liisartii^alation    of    a    iingi*r    with    cor 

external  raiket  of  Koeber  in,  336             ^^H 

reMponding  nieUioarpal   bone   in, 

internal  plant^ir  Bap  of  Farabcul  in,          ^^H 

297 

334                                                              ^W 

diaartit^ulation     of     tliiinib     wjth     cor* 

tarsomet^atarsal,  330                                                       V 

reHporiding  metacarpal  in,  29H 

a rt4-r  treatment  of,  332                                        ^* 

forma tion  of  new  tlmnib  in»  from  por- 

anatomieal   po  in  t«  in,  330                                 ^^H 

^^                     ti  on  of  metlica  rpufl,  300 

biatorj  of,  330                                                      ^H 

^^L          indientiona   for,  3(}U 

indiga  t  ion«  for,  3.30                                                   S 

|™           teflinir   of,  :iO0 

met  hoda  of  operation  in,  330                                   f 

partijil  aniputation   in,  297 

eomment   on,   332 

Fistulir,   biliiirv,  pošto i)erativo  operation   for. 

diffieiiltiea  in,  332 

im> 

Hev  *a.  332 

posUqK*rntive  treatment   of,   100                    ' 

Liafrane^s,  331 

bone,  po»toi)erativo  troatiiient  of,  91 

8key^«,  332 

duodenal,      postofierative      operation      for^ 

tbroii^Ii  metataraus,  329 

166 

biatorv  of,  329 

feral,  postoperative  operation   for,   16G 

indieations  for,  329                                                    J 

gastric^  pottopt^rutive  operations  tof,  166 

metbods  of,  329                                                       ■ 
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Forbes'  method  of  treating  scoliosis,  214 
Forearm,  amputation  through,  304 
anatoinical  points  in,  304 
general  consideiations  in,  304 
in  lower  third,  304 

technic  of,  304 
in  upper  two-third8,  305 

technic  of,  305 
kineplastic  method  in,  306 
Foreign  bodies  in  abdomen,  postoperative  op- 
erations  for,  164 
sinuses  due  to,  postoperative  treatment  of, 
68 
Fowler'8  position  in  postoperative  treatment, 

25 
Fractures,  compound,  classification  of,  235 
due  to  direct  violence,  treatment  of,  235 
due  to  indirect  violence,  in  which  pene- 
tration    of    skin    occurs     from 
within    outward,    treatment    of, 
235 
in  which  injurj  opens  a  joint,  treatment 

of,  236 
preparation  of  wound  in,  237 
delayed  union  of,  treatment  of,  238 
fibrous  union  of,  treatment  of,  238 
non*union  of,  treatment  of,  238 
pseudoarthrosis  in,  treatment  of,  238 
ununited,   inlaj  bone  graft  for  treatment 
of,  215 
illustrative  cases  of,  219 
technic  of,  216 
intemal  metal  splints  for,  objeetions  to, 
215 
ununited,  fresh,  inlaj  bone  graft  in,  221 
Fractures  of  bones  of  neck,  operative  treat- 
ment of,  239 
of  carpus,  operative  treatment  of,  247 
of  clavicle,  treatment  of,  240 
of  elbow,  postoperative  treatment  of,  142 
of  femur,  operative  treatment  in,  248 
of  neck  of,   ununited,   inlay   bone  graft 

for,  220 
postoperative  treatment  of,  146 
of  humerus,  treatment  of,  240.     See   also 
under  Humerus. 
of  shaft  of,  postoperative  treatment  of, 
142 
of  long  bones,  postoperative  treatment  of, 
63 
in  compound  fractures,  63 
in  delajed  union  or  non-union,  64 
of  lower  jaw,  565 
eomminuted,  567 
general  considerations  of ,  565 
general  treatment  of,  567 

of  coronoid  or  articular  procesa,  567 
of  ramus,  567 
operative  technic  in,  566 
interdental  splint  in,  566 
reduction  of  f racture  in,  566 
zjlonite  splint  in,  566 
of  lower  leg,  operative  treatment  for,  257 
of  malar  bone,  564 

of  metacarpus,  operative  treatment  of,  247 
'f  olecranon,  operative  treatment  of,  244 
\  patella.  operative  treatment  for,  254 
treatment  of,  147 


Fraetores  of  bones  of  pehis,  operative  treat- 
ment in,  248 
of    radiua,    operative    treatment    of,    243. 

8ee  dUo  under  {{adius. 
of  radiua  and  ulna,  operative  treatment  of, 

245 
of  ribs,  operative  treatment  in,  248 
of  Bcapula,  treatment  of,  239 
of  skali,  581 

intracranial  pressure  in,  581 

significance  of,  592 
Kocher'8  first  stage  of  eompresmon  in, 
593 
seeond,  593 
third,  594 
foorth,  595 
signs  of,  587 
general,  588 

areas  of  anesthesia  in,  590 
blood-pressure  in,  589 
convulsions  in,  590 
lumbar  puncture  in,  591 
paraljsis  in,  589 
pulse  in,  588 
reflezes  in,  590 
respiration  in,  588 
urine  examination  in,  592 
X-ray  in,  591 
local,  587 
^rmptoms  of,  587 
headache,  587 
nausea,  587 
treatment  of,  595 
ehoice  of  operation  in,  653 
advantages    of    subtemporal   deeom* 
pression,  654 
presence   of   tcmporal    musele   in, 

655 
situation  of ,  654 
conclusions  in,  655 

in  direct  or  local  fractures  of  vault  of 
skull,  603 
illustrative  cases  of,  604-615 

cases    of    depressed    fracture    of 
vault   of   skull   associated   with 
fracture  of  base  of  skull;  oper- 
ation, 606 
cases    of    depressed    fracture    of 
vault;  sjmptoms  and  signs  per- 
sisting ;        right       homonjmous 
hemianopsia;        no       operation, 
605 
cases    of    depressed    fracture    of 
vault;  operation;  removal  of  de- 
pressed area,  604 
cases   of   old    depressed    fractures 
of  vault;  paralysis  and  epilepsj; 
operation     decompression ;      im- 
proved,  610 
cases  of  old  fracture  of  vault  of 
skull    with    depression;    melan- 
cholia;     removal    of    depressed 
area;   improvement,  614 
in  mild  cases,  595 

aseptic  measures  in,  599 
catharsis    in,    596 
cold  compresses  to  head  in,  596 
diet  in,  597 
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m      I^raetuR^s   of    boneei   of    skiill,    trcatmont    of. 

Frartures   of    boucB   of    akutl^    treatrnent   of,             ^H 

■                               in  mi  M  eases,  ilru^a  in,  5St7 

technie     of     operation     in,     (6)              ^H 

■                       iJlustrative  cases  in^  600  603 

pia-araehnoid     * '  8weating  * '     in,              ^H 

H                         čase®  of   coneuBsion;    iio    fractura 

64S                                                                   ^1 

^^^                      ascertained,  600 

(7)  liga  t  ing  of  dural  T^^aels  in,  650       ^^^| 

^^^L                 cas^d  of   fracture;    mild   signa  of 

(S)   drainage  in.  650                                     ^^^H 

^^^B                     in  t  me  rani  al  presBure;   do  opera- 

(9)   elosnre  of  inciaion  in,  651                 ^^^H 

^^H                      tion,  601 

(10)   uniting  of  teniporal  fascia  in,        ^^^B 

^^^H             ophthalmoai^opie       examiD{itioii       in, 

652                                                                   H 

^^M 

tjpes  of,  585                                                               ^H 

^^H             Test  m  bo(i  in,  5i)6 

direet   fraetures,  585                                               ^H 

^^H              routine  in,  500 

indireet  fraetures,  585                                           ^H 

^^^H                  indit7)tionB  for,  597 

of  spine,  treatnient  of,  181                                           ^H 

^^^B          in  severe  rases,  G15 

of  sternum,  ofH>rative  treatment  of,  248                  ^H 

^^H             illuBtrative  cases  of,  616  642 

of  tarsuB  and  metatarsus,  operative  ireat-              ^H 

^^^H                 cases  of   cortieal    henmrrhage   fol- 

ment  of,  261                                                  ^H 

^^^H                      loninjT    '*bunip    on    heail";    no 

of  ulna,  shaft  of,  operative  treatment  of,             ^H 

^^H                     eranial    operation;     death ;     au- 

245                                                                 H 

^^m                     topBy,  641 

of  upper  jaw,  563                                                            ^H 

^^H                 canea    of    fraeture    of    bn»c    wit1i 

operation  for,  564                                                         ^H 

^^H                       lit^li    intnieranial    prevrni  res   not 

of  vertel>rir,  postoperative  treatment  of,  121               ^^H 

^^^H                     rlue    t(j    liir^c    hemorrba^e;    de- 

unuuited,   inlay   bone  graf  t   in   treatment              ^| 

^^^B                       comprt  si^ion,  630 

of,  220                                                     ^^M 

^^H                c&m    of    olil    fractiire    of    bas«^. 

of  zjgooia,  565                                                          ^^^^H 

^^^H                     epilepiiv ;  deconipre^sioD,  628 

Fracturea.  imperativ  o  treatment  for,  223                 ^^^^H 

^^^H                 ca  ^8  of  oM   frač  t  uro   of  base  of 

apparatus  for,  224                                                  ^^^^| 

^^^H                      flkull;    no   operation;    Bjaiptoms 

ctasac<i  of  cases  suitable  for,  223,  226                 ^^^H 

^^^H                      and  slgTiH  perHitjtin^,  626 

con  tra-in<)icat iona  to,  227                                        ^^^^| 

^^^H                 caseB  of   reeent   fraetiirc   of   cikull 

indicationa  for,  226                                                  ^^^H 

^^^B                     Bhovviui;!^    iatracranial    preasure; 

operation   in,   228                                                      ^^^H 

^^^H                     no     operation ;     sjniptoma     and 

after  treatment   following,   235                                ^H 

^^^H                     sifrns  persistiai:;,  624 

bakin^r  by  bot  air  method  in,  235                        ^H 

^^^H                 caseB  of  severe  fracturea  of  akull; 

ext<Tnal  applit-ations  in,  235                                   ^M 

^^H                    medullarj  edema;  no  operation; 

by<lrotlierapy  in,  235                                                  ^^ 

^^H                   autopBy,  G:i8 

masaage  in,  235                                                         ^M 

^^^^^         ca»es  of  severe  fractiire  of  skull; 

cauaes  of  failure  in,  234                                             ^M 

^^^^^^             Bubdurat  and  iiitracerebml  hem- 

complicationa  in,  234                                                    ^M 

^^^^^f             orrhages;    ilecompreašion ;    died; 

dangers  of,  233                                                              ■ 

^^^^^^              autopsj,  63  H 

direct   infei-tion,   233                                                 ^^ 

^^^^                casea   of   severe   frač  t  ure   of   skull 

indirect  infeetion,  233                                               ^H 

^^^^^B              ^'ith  subdural  and  intraeerebral 

preparation  of  patient  for,  229                                  ^H 

^^^^^^H             heniorrlia|rp^  6 IG 

retention    cif    fruetured    area    followi]ig,               ^H 

^^^^^^H            w)th      bilateral      deeoiiiprcsaton, 

_^^B 

^^^^1 

mecbanieal   aidints   in,   234                              ^^^^M 

^^^^^^            with     unilateral    decompreasion, 

plaater  aplints  in,  234                                     ^^^^| 

W                                616 

wooden  splinta  in,  234                                       ^^^H 

I                 palliative,  581 

tcchnic  of,  229                                                            B^H 

I                 palliative  is.  operative,  582 

drainage  in,  230                                                        ^H 

1                  postoperative,  6ri2 

external   bone  clitmp  in,  230                                 ^M 

■                 BOr^ical  tetdniif  in,  775 

fixation   by   absorbable   or   non  absorb-                ^M 

1                     in  eompouod  J' rac  tu  res,  776 

able  ligature  material  in,  231                    ^M 

^^^^            ia    frač  tu  res    with     fairlj     po  si  ti  ve 

fixatJon    by    intrameiioUarv   splints  in,               ^M 

^^^h                     elgns     of     intnicniuial     henior^ 

232                                                                      ■ 

^^^1                    rhage    bat   iio    locali?.ing    šigne, 

fixation  by  kangaroo  tendon  in,  231              ^^^H 

^^^H 

6xation  by  naila  and  screus  in,  231             ^^^H 

^^^B            in  fracture  witli  sjuiptoms  of  intra- 

fixation  by  ataples  in,  231                               ^^^H 

^^^B                     cranial  heniorrhage,  776 

futation  by  wire  in,  231                                     ^^^H 

^^H            it)  Bt^atp  \vounds  uitli  possible  frač* 

iixation   of   reduced    fracture   in   «haft                ^M 

^^m                    ture,  776 

of  long  bone,  229                                         ■ 

^^^P            in    simple    fractttre    witli    dcproBsed 

tirne  for,  228                                                                ■ 

^^^                    lobL%  775 

X  ray  diagno»is  in,  228                                                ^M 

M                 toehnie  of  operation  io,  642-652 

at^tistics  of  reauItN  in,  223,  224                                     ^M 

^^_^              (1)   prepaiation  «f  patieat  in,  643 

Fragilitas  oaaium,  466                                                          ^M 

^^H              (2)   inciBion  in^  64 :t 

De   FraneeBeo's  plastic  elub   motor  with  de-               ^M 

^^^1             (3)   perforation   in,  641 

tadied   bone   in   kineplaetie   a  m-                ^M 

^^H             (4)  enlarging     of     perforation     in, 

putatiooB,  321                                                  ■ 

^^B 

Franke  *B  oBteoplastie  intracondyloid  amputa-               ^M 

^^H             (5)  Opctilng  uf  dura  in,  647 

tion  of  leg,  346                                            ■ 
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Frazier-Elsberg    transfrontal    operation    for 

tumors  of  hjrpophjsis,  721 
Free  bone  grafts  in  obliteration  of  bone  cav- 
ity      following      8eqiie8trotomy, 
458 
Frontal    Binus,    opcrations   on,    postoperative 
treatment  of,  76 
removal  of  necrotic  bone  in,  155 
Frost-bite  of  face,  548 
Furuncle  of  face,  540 

abortive  treatment  of,  540 
Bier^s  hjperemia  in,  540 
treatment  of ,  when  core  formation  has  oc- 
curred,  541 
Furuncles,  treatment  of,  53 

Galvanopuncture    for   angioma   of   face   and 

scalp,  553 
Gangrene  of  transverse  colon  in  gastric  resec- 
tions,     postoperative    treatment 
of,  104 
Oanfs  osteotomj  of  Brackett  for  correction 
of  deformitjr  pf  hip,  185 
transverse  linear  subtrochanteric  osteotomj 
in  femur,  475 
Gastric  fistula*,  postoperative  operations  for, 

166 
Gastric  siphonage,  permanent,  in  acute  dila- 

tation  of  stomach,  38 
Ga8tro-cnterostomy,  postoperative  treatment 
in,  104.  See  also  under  Stom- 
ach. 
Gastroptosis,  postoperative  treatment  in,  106 
Gastrostoniy,  postoperative  treatment  in,  103 
Gatch  bed,  26 

Genito-urinary    tract,   operations   on,    postop- 
erative treatment  in,  122 
in   curettage   for   retained   membranes  and 

placenta,    135 
in  gynocologieal  operations,  133 
in  bladder  sutiire,  134 
in  curettage  of  non-pregnant  uterus,  135 
in  repair  of  ureterovaginal  fistula,  134 
in  roi)air  of  vesicovaginal  fistula,   134 
in  plastic  operations  on  vagina,  133 
inunediate  čare  in,  133 
late  results  in,  134 
in  treatment  of  inoperable  carcinoma,  138 
in  treatment  of  pelvic  absccss,  135 
in  treatment  of  pelvic  exudates,  135 
in  treatment  of  puerperal   sepsis,   136 
in  vaginal  hy8terectomy,  136 
for  carcinoma,  137 
general  considerations  in,  136 
injuries  to  bladder  in,  137 
injurios  to  uroter  in,  137 
in    gynecol()^icaI    oi)erations    in    abdomen, 
i;ts 

in  mvorncctoinv,  140 

in  ovariotoniv,   138 

in      j)anhysteroctoiny      for      malignant 

grouths  of  uterus,  140 
in  rupture  of  abdoininal  wound,  141 
in   saljun^^cctoinv,    139 
in  8Ui»rava^inal   liystcrectomy,  140 
in   8U8i)ciision   operations,   139 

vcntrofixati()n,    139 

ventrosuspension,  139 


Genito-urinary   tract,   oi>eration8   on,  postop 
erative   treatment   in,   in  opera 
tions  on  bladder,   127 
general  considerations  of,  127 
in  cystitis,  128 

catheterization  in,  128 
irrigation   in,   128 
permanent  catheter  in,  129 
in  operation  for  ex8trophy,  131 
in  perineal  prostatectomy,  130 
in  resection  of  bladder  for  tumor,  131 
in  suprapubic   prosta tectomy,    129 

late  results  after,  130 

in  treatment  of  stone,  130 

in  operations  on  kidney,   122 

in  hydronephrosis,  drainage  in,  127 
in  nephrectomy,   122 
kidney  function  in,  122 
treatment  of  uremia  in,  123 
decapsulation  in,  124 
diet  in,  124 
medication  in,  124 
phlebotomy  in,  124 
treatment  of  wound  in,  124 
in  nephropexy,  127 
in  nephrotomy,   125 
hematuria  in,  125 
8econdary  nephrectomy  in,   125 
ureteral  stone  in,  126 
urinary  fistule  in,  126 
in  operations  on  penis,  132 
in  amputations  of  penis,  132 
prevention  of  eczema  in,  132 
recurrence  of  tumor  in,  132 
in  phimosis  operations,  132 
in  operations  on  scrotum,  133 
general  considerations  of,  133 
liemorrhage  in,   133 
infection  in,  133 
in  castration,   133 
in  liydrocele  operations,  133 
in  varicocele  operations,   133 
in  operations  on  urethra,  131 

in   external    urethrotomy,   131 
urotr6pin  in,  122 
Genito-urinary  tuberculosis,  heliotherapv  foi 

389 
Genu  recurvatum,  osteotomy  of  lower  end  o 

femur  for,  478 
Genu  valgum,  196 

braces  in  treatment  of,  196 
operative  treatment  of,  197 

Macewen  's  supracondyloid  08teotomy  \l 
476 
Genu  varum,  198 

by  braces  in  treatment  of,  198 
operative  treatment  of,  199 
osteoclasis  in,   199 
u8teotomy  in,  199 

osteotomy    of    lower   end   of    femur   for 
477 
cuneiform,  477 
linear,  477 
oblique,  477 
Glottis,  edema  of,  postoperative  treatment  of 

85 
Gonorrheal  arthritis,  376 
Grafting  of  bones.     Sce  Bone  grafting. 


INT)EX                                                     TDO^^^B 

Grattan  OBteoelast,  199 

Head,   poBtoperativo   treatment  of,  in  opera-              ^H 

Grouinif  pains  in  bonce,  446 

tiona  on  brain,  lato  se«uela)  in,              ^M 

treatment  of,  446 

72                                                             _^ 

Guiipowder  mark  g,  t  rent  m  p  nt  of,  536 

hemia  eer^bri,  72                                         ^^^^H 

riuthrie  Soupurt  Uiibrciiil   external    lateral    or 

Jackaonian  epilepsv,  72                               ^^^^| 

railiaL  Hap  niethoil  of  dkartku- 

treatmr^nt  of  wounil  in,  72                              ^^^H 

lation  at  wriflt,  302 

in  operationa  ou  face,  73                                           ^^M 

on  fve,  73                                                                  ^H 

von  Haberor  oti  trifl'erentiatioa  between  aeuto 

on  cvidid,  73                                                             ^H 

iHlatatioii    of    stomarJi    and    ar- 

on  (larelip,  73                                                           ^H 

terk)rnest'nU*rial  ileus,  :17 

on  mouth,  73                                                             ^H 

Hahn^s  operation  for  honr  grafting  with  pe- 

on  nom,  73                                                              ^H 

(lyninjljiti?<l   h«ne  flaps,  500 

in  operationR  on  jaw8,  78                                          ^H 

Hair,    siiperliuoug,    of    late,    ekctroljsm   for, 

ia  disilooations  of  ]owor  jaw^  78                          ^H 

556 

in  fraetare^  78                                                          ^H 

Halkix    valgus,    postoperativo    treatment    ofp 

in  reseetion  of  inferior  ma^illa,  78                     ^H 

,                                149 

1       Halfitead'«  aluininuni  clipa  for  narrowing  ar- 

r                                 terial    Inairn,   59 

of  Bupcrior  rTmxiIla,  78                                      ^H 

in  tooth  extrai'tion,  78                                            ^H 

in  operatioiiH  on  no»e,  76                                            ^H 

Hunimertoe,  postopc^rative  treatinetit  of,  149 

in  opcrationtj  on  aoft  part»,  71                                ^H 

Hand,  amputatioTi  of^  a  t  wri8t,  301 

in  opprntiona  on  ton^ue,  79                                        ^H 

after  trcatmeat  of,  30:t 

in  operationa  on  tongils,  79                                       ^H 

anatoniiral  pnints  of,  301 

in  operationa  on  appi?r  and  lower  jaivi,              ^H 

historj'  of,  301 

ton^riie  and  tarynx,  73                                  ^H 

in^Iifatiuns  for,  301                                               ' 

aspiration  prieiimonia  in,  74                                   ^H 

teehiiie  of  dismrticaJation  in,  301 

čare  of  rtioiith  in,  75                                      ^^^H 

cominf*nt  on,   303 

feedin^  in,                                                        ^^^^| 

(lorfiiil  flap  iiiotliod  iti,  303 

hemorrhaji^e  in,   74                                             ^^^^H 

external  lateral  cr  radial  flap  metliod  in, 

Ileadaehe,   poatoperativfl,   treatmeat  of,   41                    ^H 

302 

iloart  failurt*  \vitK  ab  d  o  minul  sjmptonia  fol-               ^M 

intemal   flap  nietliod  in,  302 

lowing  operation,  31                                    ^M 

long  palma  r  flap  metl»od  in,  303 

with   reKpiratorj  aymptoins,  31                                     ^M 

oblii^vN?  cirtndar  nwthod  in,  301 

lloidenhain  hemostatic  suture  of  scalp^  676                   ^M 

transverse  c-iniilar  mt^tliod  in,  302 

modifled,   753                                                                       ^H 

Hand  and  for^^arm^  nptirationa  on,  poatoper- 

Hciiothorapy      for      tiibcrculoaia      (Kollier),               H 

ative  troatment  in,  143 

387                                                                     ■ 

for  pnronjehia.  143 

in  coxitia,  387                                                                    ^^ 

for  plile^^aioas,  143 

in  genito-urinary  tnbereulopia,  389                                ^M 

for  synilaptyliHm,  144 

in  ileociH-al  tubcrcnlofiia,  3S9                                         ^M 

in  tenor rhafibv,   144 

in  postoperative  treatment  of  joiiitfi,  64                     ^M 

on  ho  ne  s,  143 

in  spondylitia,   388                                                            B 

Harelip,  postoporativc  opprationa  for,  156 

in  tabereulosifi  of  peritoneuin,  389                               ^M 

pofttoperative  troataient  of,  73 

in  tubereuloufl  lyropli  nodca,  388                                   ^U 

Head,  h>pereniia  in,    Bier 'a   method   of  pro- 

llemarthroaiB,  396                                                                   ^1 

duction  of,  527 

treatment  of,  396                                                                ■ 

po8top«rativo     opera  t  ion  s     in     region     of. 

Hematonia  of  scalp,  534                                                    ^M 

153 

opera  t  i  ve  treatnient  of,  535                                             ^M 

follovvinij  partijil   maHtoidfH^tomj^,    154 

Hemorrliage,  control  of.     AVr  ITeniostasia.                      ^M 

for  postojifTMtive  lic*iTiorrlia^i^  and   uifec- 

in  eranial  operations,  751,     tSee  aho  un-                ^M 

tkm  in  operationi*  oa  scalp  and 

dtr     Tranial     Burgery,     technic               ^M 

skali,    153 

H 

for   rolicf  of   paraljaiii  of   facial   nerve. 

following  rernoval  of  tongue,  postoperntive               ^M 

155 

operation   for,  157                                         ^M 

for  repa  i  r  of  akidl  ilefect«  following  op- 

of   ionaiU    150                                                                 ■ 

eration.    155 

intracranial,  operative  treatment  of,  726                    H 

poBtoperativo   trcatment  of,   71 

postoperativo,   15,  151                                                        H 

in   maatoid   operattons,   72 

from  alin;entary  t  rac  t,  18                                             ^ 

facial   paralyai»  in,   72 

ia  abilomen,  operatioii  for,  102 

meatn^(>al   involvpnient   in,  72 

in  ncck,  operative  treatment  for,  157 

tliromluiB  fornintion   in,   72 

in   tliorax,    poatoperative   operationa   for, 

in  operationa  fi»r  id^^ft  pfUate,  77 

159 

sp<^i^r|i   trainin^   in,   77 

naaab  operative  treatnient  of,  156 

in    ojN^rntiona    for     retropharyngeal    ab- 

niirae'«  dutiea  ia,   16 

8<'t'8a,  79 

preliniinary    inensorea   in,    16 

for  tngt^minal  neviralj^iat  73 

čare  of  patieiit  iii»  17 

in    opi*ration8    on    aatruin    and    frontal 

preparation     for    intraveijouB    infusion 

wian9,   76 

in,   18 

in  operatione  on  brain,  71 

*               preparation  for  operation  in,  17 
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Hemorrhage,  postoperative,  preliminarj  meas- 
ures  in,  preparation  for  stimu- 
la tion  in,  17 
transfusion  in,  17 
primarj,   15 
reactionarj,  15 
secondarj,  16 
treatment  of,  18,  152 

by  mechanical  control,  19 
permanent  methods  in,  21 
actual  cauterj  in,  21 
ciamps  left  in  situ  in,  21 
control  of  ooziug  in,  22 
hemostatic  suture  in,  21 
liga  ture  in,  21 

wounds  of  large  vessels  in,  23 
temporary  methods  in,  19 
compression  in,  19 
digital,  direct,  19 

of  artery  against  bone,  19 
constriction  in,  19 
technic  of,  19 

application  of  elastic  bandage 

in,  19 
application      of      Momburg  's 
elastic  toumiquet  in,  20 
position  in,  19 

stimulation   in,  other  than   trans- 
fusion, 23 
transfusion  in,  23 
**reactionary,"  treatment  of,  152 
Hemorrhoids,     postoperative     treatment     in, 
114 
anal  stricture  in,  115 

use  of  bougies  in,  115 
hemorrhage  in,  114 
incontinence  in,  116 
infection  in,  114 
late  operative  čare  in,  115 
"wliistle*'  cannula  in,  114 
Hemostatic  suture  of  scalp,  676 
Hemostasis,  in  amputations,  277 
at  shoulder,  311 
coagulin  in,  283 
digital  compression  in,  283 
in  disarticulation  of  hip,  361 
preliminarj,  283 
Ljnn-Thomas  forcep8-tourniquet  in,  282 
Momburg 's  method   for,  in  lower  half  of 
body,   281 
complications  in,  282 
contra-indications  to,  282 
indications  for,  282 
technic  of,  282 
tourniquet  in,  277 
Esmarch  elastic,  277 

contra-indications  for,  278 
technic  of  use  of,  278 
metal  8crew,  277 
Perthes',  278,  279 
Petit'8,  277,  279 
Hemothorax,   postoperative   treatment   in,  94 
Henderson^s  theory  of  acapnia,  9 
Hernia,  postoperative  ventral,  opcration  for, 
162 
postoperative  treatment  of,  106 

in    incarcerated    herniae    with    intestinal 
obstruction,  108 


Hernia,  postoperative  treatment  of,  in  radieal 
cure,  106 
application     of     bandages     in,     107, 

108 
cross  perineal  bandage  in,  107 
spica  bandage  in,  106 
Hexamethylenamin  in  after-treatment  in  op- 

erations  on  brain,  71 
Hey's  method  of  tarsometatarsal  amputation, 

332 
Hiccough  following  operations,  treatment  of, 

39 
Hip,  acute  suppurative  arthritis  of,  drainage 
for,  379 
arthrodesis  of,  442 
arthropla8ty  of,  for  ankylo8i8,  431 

Jones^s  operation  for  bony  ankyloBi8  in, 
433 
disarticulation  of,  359 
after-treatment  in,   367 
dangers  of,  360 
hemostasis  in,  methods  of,  361 
hi8tory  of,  359 
indications  for,  360 
methods  of  operation  in,  362 
amputation-resection  method  in,  362 

technic  of ,  363 
eztirpation  method  in,  365 

technic  of,  366 
resection-amputation  method  in,  365 
ezcision  of,  in  arthritis,  397 

anterior   straight   incision   in    (Barker), 
397 
after-treatment  in,  398 
eztemal    straight    incision    or    Langen- 
beck'B    operation    in     (Kdnig'8 
method),  398 
indications  for,  402 
Ollier^s   snuff-boz   method   in    (Binnie), 

400 
operations  on  pelvis  and  acetabulum  with 
pelvic  edge  incision  in    (Spren- 
gel),  401 
posterior  angular  incision   in    (Kocher), 

399 
results   of   operation   in,   in    tuberculous 

coxitis,  402 
total    extracapsular   resection   of   hip   ir. 
(Bardenheuer),  402 
hypertrophic  arthritis  deformans  of,  opera- 
tive treatment  of,  187 
after-treatment  in,  188 
scope  of,  189 
technic  of,  187 
interilio-abdominal  amputation  in,  367 
history  of,  367 
indications  for,  367 
results  of  operation  in,  367 
technic  of  operation  in,  368 
operations  on,  postoperative  treatment  of, 
144 
in  immobilization,  144 
in  resection,  144 
puncture,  aspiration  and  injection  in,  for 

acute  infectious  arthritia,  377 
tuberculous  osteitis  of,  183 
conservative  treatment  in,  183 
ambulator7  treatment  in,  184 
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Hip,    tuberculous    osteitis    of,    conservative 
treatment     in,     jeold     abscesseB 
treated  in,  185 
correction  of  deformity  in,  185 
recumbcnt  treatment  in,  183 
surgical  treatment  of,  185 
osteotomj  in,  185 
Hirsch    on    treatment    of    stumps    following 

amputation,  272 
Hirsch 's  method  of  after-treatment  of  stump 

following  amputation,  66 
Hirsch- Bunge    aperiosteal    method    of    treat- 
ment   of    bone   m   amputations, 
269 
Hom^s  suction  apparatus  for  draining  acces- 

8ory  air  passages,  76,  77 
Homs  of  face  and  scalp,  555 
Hor8ley'8  wax  for  prevention  of  bone  hemor- 

rhago  in  operations,  677 
Hot   air   balting   of   part   in   after-treatment 
following    operations    for    frac- 
tures,  235 
Huguier'8   operation    for   formation   of    new 
thumb  from  metacarpus  follow- 
ing  amputation,   300 
Humerus,  excision  of  diaphjsis  of,  478 
fraetures  of,  treatment  of,  240 
of  greater  tuberositj  of,  240 
of    head    of,    accompanying    dislocation, 

240 
of  lower  end  of,  242 
of  shaft  of,  242 

postoperative   treatment  in,  142 
of  surgical  neck  of,  241 
Huntington'8  method  of  obliteration  of  bone 
cavitj   following   8eque8trotomy, 
458 
operation  for  bone  grafting  with  peduncu- 
lated  bone  flaps,  500 
Hjdronephrosis,  drainage  in,  127 
Hydrotherapy    in    after-treatment    foUowing 

operations  for  fraetures,  235 
Hypertricho8is,  556 
Hypodermocly8i8,  30 

in  treatment  of  postoperative  shock,   12 
Hypophysi8,   tumors   of,   operative  treatment 
of,  716 
indications  for,  717 
methods  of  approach  in,  718 
surgical  procedures  in,  718 
transfrontal    operation    of    Frazier-Elsberg 

in,  721 
transsphcnoidal    operation   of    Cushing    in, 
719 

Ignipuncture  for  angioma  of  face  and  scalp, 

554 
Ileoeccal  tul>erculo8i8,  heliotherapy  for,  389 
Ileus,   postoperative,  oj)cration  for,   165 
Ingrowing    toe-nail,    postoperative    treatment 

of,    149 
Inguinal  anus,   method  of  dressing,  118 
Instruments  used   in   amputations,  and   their 
manipulations,  276 
bone-cutting  forceps,  277 
knives,  276 
retractors,  277 
saw,  276 


Interilio-abdominal  amputation,  367 
hi8tory  of,  367 
indications  for,  367 
results  of  operation  in,  367 
technic  of  operation  in,  368 
Interscapulothoracic    amputation.      See    Am- 
putation  of    arm   and   šhoulder 
girdle. 
Intestine,  operations  on,  postoperative  treat- 
ment of,  108 
in  intussusception  in  infants,  110 
in  operations  on  appendix,   110.     8ee  also 

under  Appendix. 
in  operations  on  rectum,  113.    8ee  also  un- 
der Rectum. 
management  of  fistula;  in  upper  small  in- 
testine in,  109 
management  of  low  fistulee  in,  108 
Intoxications,     postoperative     treatment     in, 
55 
alcoholic  delirium,  57 
bichlorid  of  mercury,  56 
carbolic  acid,  55 
iodin,  56 
iodoform,  56 
tincture  of  iodin,  56 
mania,  acute  postoperative,  57 
nitrite  poisoning,  56 
psychose8,  chronic  postoperative,  57 
rashes,  56 
scarlet  red,  56 
Intramedullary  splints  for  fixation   of   frae- 
tures, 232 
for  non-union  of  fraetures,  239 
Intravenous  saline  infusion   in   treatment  of 

postoperative  shock,  12 
Iodin  poisoning,  treatment  of,  56 
Irish  moss  for  wound  dressings,  52 
Ischiorectal   abscess,  postoperative  treatment 

of,  113 
Italian    method    in    plastic    skin    operations, 
postoperative  treatment  in,  58 

Jaboulay  's     interilio-abdominal     amputation, 

367 
Jaw,  ankylo8i8  of ,  569 
operation  in,  569 

EBmarch's  method  of,  571 
Lilienthal'8  method  of,  569 
operations    on,    postoperative    treatment 

of,  78 
in  dislocations  of  lower  jaw,  78 
in  fracture,  78 
in  resection  of  inferior  maxilla,  78 

of  supcrior  maxilla,  78 
in  tootli  extraction,  78 
phosphorus  necrosis  of,  571 
operative  treatment  of,  572 
prophylaxi8  of,  571 
Jaw,  lower,  exci8ion  of,  577 

exci8ion  of  a   ramus  and  half  of  body  of, 

578 
fracture  of,  565 
coniminuted,  567 
general  considerations  of,  565 
general  treatment  of,  567 
of  corouoid  or  articular  procesa,  567 
of  ramus,  567 
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Jaw,  lower,  fracture  of,  operative  technic  in, 
566 
interdental  splint  in,  566 
reduction  of  fracture  in,  566 
xylonite  splint  in,  566 
luxation  of,  568 

treatment  of,  568 
resection  of  half  of  body  of,  578 
8ubluxation  of,  568 
Jaw,  upper,  excision  of,  573 
fracture  of,  563 

operation  for,  564 
resection  of  upper  part  of,  577 
subperiosteal  resection  of,  576 
Joint«,  ankjlosis  of,  430 
arthroplastj  in,  431 
of  elbow  joint,  437 
of  finger  joints,  439 
of  hip,  431 
Jones^s    operation    for   bonj    ankj- 
losis  in,  433 
of  knee,  433 
of  shoulder  joint,  436 

Murphj's  operation  in,  436 
of  temporomaxillary  joint^  440 
of  wri8t,  437 

Murphy'8  operation  for,  438 
bony,  431 
false,  441 
fibrous,  430 

oil  injections  for  prevention  of,  440 
arthrodesis  of,  441 
of  ankle,  442 
of  elbow,  442 
of  hip,  442 
of  knee,  442 
of  shoulder,  441 
of  wrist,  442 
diseases  of,  375.     8ee  also  Arthritis  and 

under  separate  names, 
operations  on, 

about  knee- joint,  504 

anatomical  considerations  of,  504 
for  floating  bodies,  506 
after-treatment   in,   509 
contra-indications  to,  506 
dangers  of,   509 
indications  for,  506 
methods  of  operation  in,  507 
preliminarj  exaraination  in,  506 
results  of,  509 
for  ruptured  crucial  ligaments,  512 
after-treatment  in,  514 
indications  for,  512 
method  of  operation  in,  513 
for  ruptured  lateral  eipansions,  514 
aftcr-trcatment  in,  515 
indications  for,  514 
method  of  operation   in,  514 
preparation  of  patient  for,  515 
results  of,  515 
for  ruptured  meniscus,  510 
after-treatinont  in,  512 
indications  for,  510 
nietliods  of  operation  in,  510 
results  of,  o  12 
for  tuberculosis  of  patella,  515 
indications   for,   515 


Joint8y  operations  on,  about  knee-joint,  for 
tuberculosis  of  patella,   method 
of  operation  in,  515 
results  of,  517 
general  considerations  of,  504 
preparation  of  patient  for,  505 
plastic,  443 

postoperative  treatment  of,  64 
in  arthrotomj,  64 
in  old  dislocations,  64 
in  resection,  65 

Bollier  sunlight  treatment  in,  64 
resection  of,   sinuses  following,  postopera- 
tive treatment  of,  69 
transplantation  of,  503 
entire,  443 

of  knee  joint,  443 
of  metatarsophalangeal,   443 
wounds  of ,  444 
contused,  445 
incised,  445 
punctured,  444 
Jones's    operation    for    bony    ankvlosis    in, 

433 
Jugular  vein,  injuries  to,  postoperative  treat- 
ment of,  80 
intemal,   thrombosis  of,   postoperative  op- 
erations for,  159 

Kangaroo   tendon   for  fixation   of   fractures, 

231 
Kidney,    operations   on,   postoperative    treat- 
ment of,  122 
in  hydronephrosis,   drainage  in,  127 
in  nephrectomj,  122 
kidnej  function  in,  122 
treatment  of  uremia  in,  123 
decapsulation  in,  124 
diet  in,  124 
medication  in,   124 
phlebotom^  in,  124 
treatment  of  wound  in,  124 
in  nephropexy,  127 
in  nephrotomy,  125 
hematuria  in,  125 
secondary  nephrectomy  in,  125 
ureteral  stone  in,  126 
urinary  fistulse  in,  126 
Kidney,  postoperative  operations  on,  167 
Kineplastic  amputations,  319 
comment  on,  325 
history  of,  319 
methods  of  operation  in,  320 

Elgart*s  method  of  transforming  lateral 
rotary    movements    into    flexion 
and  extension  in,  324 
plastic   club   motor    with   detached    bone 

in,  321 
plastic  loop  in,  single  or  double,  320 
tendon   loop  in,  compound,  324 
Eoiee,  acute  suppurative  arthritis  of,   drain- 
age for,  380 
by  anterolateral  incisions,  380 
by  posterior  drainage,  381 

curved   incision  with  reflection  of  pn- 

tella  up\vard  in,  381 
on  inner  side,  381 
on  outer  side,  381 
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Knee,     amputatioiis     iTnnioJiatrlv      a  li  o  v  e, 

methnils  of,   '15(1 

KupnicnmljfloM     femoropat4?nar     osteo- 
plastk%  1154 

teehiiie   of,   355 
tranueonilvloiil    amputetion    of    femur, 

Lj8ter's  niodificntion  of»  353 
otlier  niOilififiiHimti  tif,  354 
traiiwoa<Jyloi<i,      feinorotibial,      asteo- 
plastip     ampiitation    of     femur, 
352 
eomment  oa,  352 
ter  ha  k*  of,  352 
trestuK^nt  of  gtunip  iti,  353 
traaafDiidvloi^l   or   8uprat'on<lyloiil    ten- 
(HiioplaHtif.  «i55 
ajiky]08tB  of,  artliropJastv  for,  433 

bon>%  oBteotooij  of  lower  vud  of  femur 
for,  478 
ILaear,  of  femur,  478 
of  ioTJiiiT  aii4  tibia,  478 
with  *Jeforiiiit>%  treataieat  of,   104 
artlirotlesis  «jf,  442 
disartioulatioa  of,  1^47 
imatonij   of,   347 
lii!4tory  of,  347 
iailications  for,  347 
laethutls  of  opi^ration  in,  348 

bihiteral  hoocled  fiap  im^tliod  in,  348 
loa^  aateri<>r  flap  iiu^tluui  in,  350 
ohliijo*^  riri'ular  methuil  la,   j49 
e^oisioii  o  C,  in  artliriti«,  403 

Bnnkiilieuer  's  total   oxtrarsipHular  resec- 

tioii  ia^  407 
Ko«hi?r's)    ext(*raal    hooked    incisioa    in, 

400 
remiltt*  of  operatioiis  in,  408 
U-eurvi3il   traasverae  aaterior  iaciaiim  in, 
404 
ftftertreatoieat  ia,  406 
flexioa  coritraftioa   at,   TruTii  aaterior  polio- 

awoIitiii,  treatnient  of,  200 
flexioa  defonnity  of,  with  raotioii,  194 

o  p**  ra  t  i  ve  t  ion  t  ni  en  t  of^   194 
o[ieratioas  aboat,  5fJ4 

aijatoiiiicul   cMitisiderations  of,   504 
for  Hoatin^  ViodieR,  500 
aftertriMitoH  nt  ia,  509 
coatr:i  iodieationa  to,  506 
daii^fiTfi  of,  509 
iii(lii'iitiun»   for,   50<5 
met  hod  K  o  i    opt^nitioa   in,  507 
fireliiniaiirj  esarniuation   ia,  506 
reniilts  of,  509 
for   ra  I  »tu  red  crucial  lijja  racata,  512 
iifter  treatnamt    ia»  514 
indieatiuns  for,  512 
niethod  of  o["eration  in,  513 
for  riiptnred  lateral  expanaiona,  514 
flft^T  treatTneat  in,  515 
inilieationa  for.  514 
nietho«!  of  opera  t  ion  in,  514 
preparation  of  patieat  for,  515 
resulta  of,  515 


Knec,  operatioaa  aboat,   for   nipliired   ineais 
euN,  510 
after  trestinont  in,  512 
indieationa  for,  510 
aietliod  of  operation  in,  510 
remdtc  ot\  512 
for  tobereaioais  of  patella,  515 
ia^Meations   for,   515 
niethod  of  openitioa  in,  515 
resni  ta  of,   517 
general  eonsideratioas  of,  504 
pofitoperative   treatiiient  of,   147 

diressingB     for,     whiLdi     eornpreas     and 
partij      imuiobilize      kaee  joint, 
147 
Unaa'8   paste   dreHsiag  in,   147 
for    frafture   of    patella,    147 
for    removal    of    Beiuilunar    eartilugcB, 

147 
in  resectioa  of  knee  joiat,  148 
in  treatnieat  of  pyartliroai»»  148 
preparati  on  of  patienl  tor,  505 
pnac-ture,   aspir.ition   and    injci*tion   iii,   for 

acute  iafectioas  arthritia,  377 
arnovial   tiihereulosi«   of,    19'A 

erasion    of    knee  ji  da  t    with    bone   trans* 
plan  tat  ion  in,  193 
tranaplantatitni  of  joint  of,  entire,  443 
tuberculous  osteitis  of,   101 
treatniont  of,   191 
in    severe  eaacs,    192 
Knig^ht  brace   for  treatment  of  getm  varum, 

198 
Knock-knee*     Scc  Genu  valgara. 
Macewen'a   sijpracondvloid    oateotomj    for, 
476 
KneIieT'8  cxternal  bookeil   iaeision   for  escis- 
ion  of  knee  in   artliriti«,  40G 
external    nieket    metbod    in    aabaatragaloid 

d  ipia  rt  ie  a  la  t  i  on ,   3  3  6 
inetbod   of   aapirating   Vijntricies   of   brain, 

671 
method  of  exciflion  of  wrist  joint  by  dorao- 

iilnar  incision,  427 
oateoplaatie     reaeetion    of    abouMer    joint, 
froni     above     and     bebind,     in 
artliritia,   416 
aftcr-treatnient   in,   417 
posterior  angular  ineinion  in  esetaion  of  hip 

in  arthritia,  391» 
radia  I    lateral    iaei»ion    in    reseetion    of    el- 

bow    in   arthritis,   422 
resection   amputation    metbod   in   diaarticu- 

lation   of   bi  p,   365 
atagea     of     t*onipre88i<>n      in     intra<*raaial 
proMBure    in    fraeturea   of   akall, 
593 
tranacondjloid  amputation  of  femnr,  354 
Konig'8  inetbod  of  eirjsion  of  ankle  ia   ar- 
thritia, 412 
met b od    of    ext4?rnal    ineisioa    or    Laagen* 
bet*k  'a  operation  for  excision  of 
bip  in  arthritia.  398 
Kredel  platea  for  contml  of  hemorrhage  from 
0ca1p  in  eranial  opera tiona,  753 
Krogius^a    operation    in    treatmtint    of    car- 

ebioma  of   r«etum,   116 
Kiimmeire   discase,   treatment  of,   181 
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Lambotte   agrafes  for   fixation  of  fractures, 
231 
clamp  for  fixation  of  fractures,  229 
external   clamp   for   fization   of    fractures, 
231 
von   Langenbeck's   anterior   straight  incision 
in  exeision  of  shoulder  joint  in 
arthritis,  414 
after-treatment  in,  416 
opera tion  for  excision   of  hip   in   arthritis 

(Konig'8  method),  398 
posterior    median    incision    in    excision    of 
elbow  in  arthritis,  419 
after-treatment  in,   421 
Larynx,    operations   on,   postoperative    treat- 
ment  in,  84 
in  edema  of  glottis,  85 
in  hoarscncss,  85 
in  laryngectomy,  85 
in  median  laryugotomy,   85 
LeConte's    method   of    removal    of   shoulder 

girdle  >vith  ar  m,  317 
Leg,  amputation  of,  at  hip,  359 
after-treatment  in,  367 
dangers  of,  360 
hemostasis  in,  methods  of,  361 
hi8tory  of,   359 
indications  for,  360 
methods  of  operation  in,  362 

amputation-resection  method  in,  362 

technic  of,  363 
extirpation  method  in,  365 

technic  of,  366 
resection-amputation  method  in,  365 
at  knee,  347 

anatomy  of,  347 
hi8tory  of,  347 
indications   for,   347 
methods  of  operation  in,  348 

biiatcral  hooded  flap  method  in,  348 
long  anterior  flap  method  in,  350 
oblique  eircular  metho«!  in,  349 
immediatelv   a  bo  ve  knee,   350 
indications  for,  350 
methods  of,  350 

supracondyloid     femoropatellar     osteo- 
plastif,  354 
comment  on,  355 
technic  of,  355 
transcondyloid    amputation    of    femur, 
353 
Lister's  modification  of,  353 
other  modifications  of,   354 
transcon<lyloid,       femorotibial,      osteo- 
plastic     amputation     of    femur, 
352 
comment  on,   352 
technic   of,   352 
troatnicnt  of  stump  in,  353 
tran8Con<lyloi(l    or   supracondyloid   ten- 
(Hnoplastic,   355 
throu^h  louer  j)nrt,  342 
historv  of,  312 
metliods  of  operation  in,  342 
aperioatoal   aTni)utation   in,  343 
aftor-troatmcnt  of,  344 
hemostasis  in,  344 
technic  of,  343 


Leg,    amputation    of,    through    lower    part, 
methods  of  operation  in,  osteo* 
plastic  amputation  in,  344 
after-treatment  of,  346 
osteoplastic      intracondyloid      amputa- 
tion in,  346 
technic  of,  346 
tendinoplastic   amputation   in,   344 
site  of  operation  in,  342 
through  thigh,  356 

after-treatment  in,  357 
anatomical  points  in,  356 
comment  on,  359 
methods  of  operation  in,  356 

through  middle  or  lower  third,  by  long 
extensor  and  short   flexor  flaps, 
356 
through  upper  third,  357 
Leg,  lower,  fractures  of,  operative  treatment 
for,  257 
postoperative  treatment  of,  148 
Leukorrheal  arthritis,  acute  infectious,  377 
Lexer's  operation  of  transplantation   of  en* 

tire  knee  joint,  443 
LilienthaPs    metliod    of    operation    in    ankj- 

losis  of  .■jaw,  569 
Liniments  in  after-treatment  following  opera- 
tions for  fractures,  235 
Lipoma  of  face,  555 

Lisfranc^s  method  of  tarsometatarsal  ampu- 
tation, 331 
Lister'8  modification  of  Carden^s  tran8Condy- 

loid  amputation  of  femur,  353 
Liver  and  bile  passages,  operations  on,  post- 
operative treatment  of,  100 
enteroclysis  by  way  of  common  duet  in,  103 
in  biliary  fistulam,  100 
in  cholemic  hemorrhage,  102 
in  gangrene  of  mucosa,  102 
in  ideal  cholecystotomy,   100 
in  obstruction  of  common  duct,  101 
in  obstruction  of  cystic  duct,  102 
Lothrop's   operation    for   treatment  of   frac- 

ture  of  upper  jaw,  564 
Lower  extremitv,  postoperative  tre^itment  of, 
144 
in  extirpation  of  buboes,  145 
in  operations  for  fracturo  of  leg,  148 

for  rauscle  hernia,   146 
in  operations  on  blood-vessels,  145 
in  extirpation  of  varicose  veins,  145 
in  ligation  of  femoral  artery,  145 
in  ligation  of  femoral  vein,  145 
in  saphenofemoral  anastomosis,  146 
in  operations  on  femur,  146 
for  fracture,   146 
osteotomy  for  osteomyeliti8,  146 
in  operations  on  hip-joint,  144 
in  immobilization,  144 
in  resection,  144 
in  operations  on  knee,  147 

drcssings  for,  which  comprcss  and  partly 

immobilize  knee-.ioint,  147 
for  fracture  of  patella,  147 
for     romoval     of     somilunar     cartilages, 

147 
in  resection  of  knee- joint,  148 
in  treatment  of  pyarthro8is,   148 
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Lower  extreinity,  postoperative  treatment  of, 
in  opcrations  on  pelvis,  144 
in  resection  of  pelvis,  144 
in  8ymphy»eotomy,  144 
in  operations  on  tarsus,  149 
in  operations  on  toes,  149 
for  hallux  valgus,  149 
for  hammer-toe,  149 
for  ingrowing  toe-nail,  149 
Lumbar  punc  ture  for  cerebral  decompreasion, 

697 
Lung  tissue,  extract  of ,  as  a  local  hemostatic, 

22 
Lungs,    operations    on,    postoperative    treat- 
ment of,  95 
in  lung  abscesses,  95 
in  pneumectomy,  95 
in  pulmonary  fistula,  95 
Lupus  of  face,  548 

treatment  of ,  witli  carbon  dioxid  8now,  548 
Lymph  nodos,  cervical,  tuberculosis  of,  post- 
operative  treatment  of,  82 
Lymph    stasis,    postoperative    operations    in 

thorax  for  relief  of,  160 
Lymphatics,     operations     on,     postoperative 

treatment  in,  59 
LynnThoma8  forceps-tourniquet,  282 

Macewen's  Bupracondyloid   osteotomy  of  fe- 
mur  for  knock-knee,  476 
viewB  on  bone  transplants,  487 
Malar  bone,  fracture  of,  564 
Mania,  acute  postoperative,  treatment  of,  57 
Massage  in  aiter-treatment  follovving  opera- 
tions for  fractures,  235 
Mastoid   operations,   postoperative  treatment 
in,  72 
facial  paralysis  in,  72 
meningeal  involvement  in,  72 
thrombus  formation  in,   72 
Ma8toidectomy,   partial,   postoperative  opera- 
tions following,  154 
Mediastinum     operations     on,     postoperative 
treatment  in,  95 
for  emphyscma,  95 
in  acute  mediastinitis,  96 
in  Trendelenburg 's   operation   for   removal 

of  emboli,  96 
on  anterior  mediastinum,  96 
MeduUary  giant  celi  sarcoma,  470 
Mercury    biehlori<l    poisoning,    treatment    of, 

56 
Metacarpals,  amputation  of.     See  under  Am- 
putation. 
fractures  of,  operativc  treatment  of,  247 
Metatarsophalangonl     joint,     transplantation 

of,  entiro,  443 
Michel's  skin  clanipH,  529 
Mikulicz    08t<*opla8ti('    rcsi^ction    of    ankle    in 

arthritis,  413 
Mixter  frame,  26 
Moles  of  face  and  scalp,  550 
excision  of,  550 
in  largo  moles,  550 
in  small  moles,  550 
treatment  of,  with  carbon  dioxid  Hno\v,  551 
Momburg's  method   for  hcmostuHis   in   Iower 
half  of  body,  20,  281 


Momburg^s  method  for  hemostasis  in  lower 
half  of  body,  complications  in, 
282 
contra-indications  to,  282 
indications  for,  282 
technic  of,  282 
Morphin,  use  of,  for  relief  of  postoperative 
pain  in  abdomen,  96 
in  postoperative  shock,  12 
Mo8chcowitz 's     osteoplastic     amputation     at 

ankle  joint,  340 
Mosetig-Moorhof 's  iodoform  and  wax  plug  in 
obliteration  of  bone  cavity  lol- 
lowing  sequestrotomy,  454 
Mouth,    operations    on,    postoperative    treat- 
ment in,  34,  73 
Muller's  operations   for   bone  grafting  with 

pedunculated  bone  flaps,  499 
Murphy's  drip  method  of  administration  of 
water,  29 
intra-medullary  dowel  for  treatment  of  un- 

united  fractures,   216 
operation  in  arthroplasty  for  ankylo8i8  of 
shoulder  joint,  436 
of  wrist,  438 
views  on  bone  transplants,  487 
Muscie  hernia  in  lower  extremity,  postopera- 
tive treatment  of,  146 
Muscies,   operations  on,    postoperative   treat- 
ment of,  61 
treatment  of,  in  amputations,  275 
Myeloma,  benign,  of  bone,  470 
Myomectomy,     postoperative    treatment     in, 
140 

Nails  for  fixation  of  fractures,  231 

Nasal    hemorrhage,    postoperative,    operative 

treatment  of,  155 
Neck,  fractures  of  bones  of,  operative  treat- 
ment of,  239 
Neck,  postoperative  operations  in,  157 
for  postoperative  hemorrhage,  157 
for  postoperative  infection,  157 
for  thrombosis  of  internal  jugular  vein, 

159 
plastic,  for  relief  of  contractions,  159 
postoperative  treatment  in,  80 
bandage  in,  80 
for  contractures,  81 
for  scars,  81 

general  considerations  in,  80 
in  injuries  to  carotid  artery,  81 
in  injuries  to  jugular  vein,  80 
in  injuries  to  nervcs,  81 
in  injuries  to  thoracic  duct,  81 
in    operations    on    esophagus    (cervical), 
85 
in  cicatricial  stenosis,  86 
in  diverticula,  86 
in  infection,  85 
in  8econdary  hemorrhage,  85 
in  operations  on  Iaryux,  84 
in  edema  of  glottis,  85 
in  hoarseness,  85 
in  laryiigcctomy,  85 
in  median  laryngotomy,  85 
in  respiratory  complications,  80 
in  thyroidectomy,  82 
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Neck,  postoperative  treatment  in,  in  tracheot- 
omy,  82 
decubitus  of  tracheal  wall  in,  82 
reactionary  8welling  in,  84 
restraint  in,  82 
tube  in,  čare  of,  82 
in  tuberculosis  of  cervical  lymph  nodes, 
82 
Nephrectomj,  postoperative  treatment  in,  122. 
See   aUo  under  Kidnej,  opera- 
tions  on. 
NephropeiT,      postoperative     treatment     in, 

127 
Nephrotomy,  postoperative  treatment  in,  125. 

8ee  also  under  Kidney. 
Nerves,    of   neek,    injuries    to,   postoperative 
treatment  of,  81 
peripheral,  postoperative  treatment   of,  59 
in  nerve  suture  and  graf ting,  59 
in  neuroljsis,  60 

in  neurotomy  and  neurectomy,  60 
treatment  of,  in  amputations,  276 
Neuber^s  iodoform  starch  in  obliteration  of 
bone    cavity    following    8eque8- 
trotomy,  455 
invagination  method  in,  456 
Neuralgia,     trigeminal,    postoperative    treat- 
ment in,  73 
Neurectomy,  postoperative  treatment  in,  60 
Neurofibromatosis  of  scalp,  555 
Neurolysis,  postoperative  treatment  in,  60 
Neuropathic  spine,  treatment  of,  181 
Neurotomy,  postoperative  treatment  of,  60 
Nicholson^s  pocket  sphygmomanometer,  5 
Nitrite  poisoning,  treatment  of,  56 
Noše,  operations  on,  postoperative  treatment 
of,  73 
hemostasis  in,  76 
prevention  of  deformity  in,  76 
prevention  of  infection  in,  76 

Ochsner's  method  of  excision  of  ankle  in  ar- 

thritis,  412 
Oil  injections  for  prevention  of  ankylosis  of 

joints,  440 
Olecranon,    fracture   of,   operative    treatment 

of,  244 
Olive    oil    enema    for    abdominal    distention, 

35 
Ollier^s    operations    for    bone    graf  ting    with 
pedunculated  bone  flaps,  499 
8nuff-box  method  of  eKcision  of  hip  in  ar- 
thritis,  400 
Os  calcis,   fractures   of,   operative   treatment 
for,  261 
tuberculous,  operative  treatment  of,  391 
08good's    operative    tcchnic    for    flexion    de- 
formity    of    knee    with    motion, 
194 
Osteitis,  acute  suppurative,  of  flat  bones,  451 
deformans,  465 
fibrosa,  and  beni^  bone  cy8t8,  468 

treatment  of,  469 
rheumatie,  464 

tuberculous.     See  Tuberculous  osteitis. 
Osteomalacia,   466 

08teomyeUtis,    acute,    acconipanied    by    joint 
suppuration,  451 


08teomyeliti8y  acute,  OBteotomy  in,  postopera- 
tive treatment  in,  61 
acute  suppurative,  448 
chronic,  postoperative  treatment  of,  62 
in    femur,     osteotomy     for,     postoperatiTe 

treatment  of,  146 
sinuses  due  to,  postoperative  treatment  of, 
68 
08teomyelitiB  and  periostitis,  chronic,  452 
treatment  of,  452 

8eque8trotomy  in,  452 
methods  of  obliteration  of  bone  ea?- 
ity  following,  454 
Beck^s  bismuth  paste  in,  455 
von    Eiselsberg'8   method   in,  for 

large  defects,  457 
f  alling  in  of  walls  of  cavity  in,  456 
f ree  bone  grafts  in,  458 
Huntington^s  metho>d  in,  for  large 

defects,  458 
Mosetig-Moorhof 's    iodoform   and 

wax  plug  in,  454 
Neuber^s     iodoform     starch     kd, 

455 
Neuber'8  invagination  method  in, 

456 
Schult^n's  osteoplastic  method  la, 
456 

for  cavities  in  lower  end  of  fe* 
mur,  456 
Senn's   decalcified   bone   chips  in, 
455 
removal  of  seguestrum  in,  453 
qrphilitic,  463 

treatment  of,  464 
typhoid,  464 
Osteoplastic  flaps  in  brain  surgery,  681 
dangers  and  difficulties  of ,  683 
postoperative  complications  in,  683 
hemorrhage  under  bone  flap  in,  C84 
leakage     of     cerebrospinal     floid    in, 

684 
marginal  necrosis  of  bone  in,  684 
prolapse  of  brain  tissue  in,  685 
subcutaneous    collections    of    cerebro- 
spinal fluid  in,  685 
wound   infection   in,   685 
technic  of  procedure  in,  681 
in   cerebral   decompression,   704 
in  suboccipital  craniotomy,  693 
Osteotomy,     for     acute     osteomyeliti8,     post- 
operative treatment  in,  61 
on  femur,  472.    See  also  Femur,  osteotomy 
on. 
for  coxa  vara,  472 
on  lower  end  of  femur,  476 
supracondyloid,  for  treatment  of  knock- 
knee,  476 
Osteotomy  and  impiantations  of  bone  graft. 
postoperative  treatment  in,  62 
Ovariotomy,      postoperative      treatment     in, 

138 
Ox    gall    enema    for    abdominal    distention, 
35 

Paget*8  disease,  465 

Pancreatitis,    acute,    postoperative    operation 
in,  164 
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p  ara  Iv  se  8,  postoperative,  treatment  of,  43 

PerioatitiB,    ehronie.      See    Oateomjelitis   and             ^| 

linesthrsia,  44 

[verioatitia,  chronic.                                    ^B 

t'oii«trii*tiinit   43 

rheumatie,   464                                                           ^_^^B 

froni  1'smts,  44 

8yphilitie,  463                                                          ^^^H 

frorn  tuurniijucta,   43 

treatment   of,  464                                                ^^^H 

VoikiTmiin'8  isithfinR*  paraljais  in,  44 

typhoiil,  404                                                              ^^M 

from   ilhislon   of   peri{>henil   iierves  at  op- 

Peripheral   nerves,   operation«  on,   postopera-            ^H 

eration,  45 

t  i  ve   treataient  in,  59                         ^^^^H 

riiralvtie  ilrop  ivriat,  operative  treatment  of, 

in  nerve  suture  and  graftini^,  59                        ^^^H 

2\:\ 

in  ueurolygis,  60                                                       ^^^^H 

ViirnhiU'  »t^tiliosb,  trcatinerit  ot\  179 

in  iieijrotomy  and   neurertomy,   60                             ^H 

raralvtie  talipi^s  equiijy8^  operative  treatment 

Peritoneam,  tuberetdosis  of,  lieliotherapy  for,             ^B 

for,  207 

3S9                                                                  ^1 

Piiralytic  vara«,  Albee*8  operation  for,  208 

Peri  ton  i  tis,  postoperative  treatment  of,  98             ^^^H 

a<lvautagt'8  of,  209 

Pertlies'  tourniquet,  278,  279                                    ^^^H 

I'arulyze«l  or  uneon^eious  patiejits^  treatment 

Petifs  tourntquct,  277,  279                                       ^^^B 

of,  23 

Phalangefl,  amputationg  of.     See  under  Fin-      ^^^H 

čare  of  bladder  in,  24 

gers,  amputiitions  of.                                  ^H 

cjstitiB  in,  25 

fraetores  of,  operative  treatment  of,  247                 ^B 

incoiitmence  of  urine  in,  24 

PhelpH  hip  braee,   184                                                        ^B 

in voluii ta ry  arination  in,  24 

Phlegmons  of  hand,  po  stope  ra  ti  ve  treatment       ^^^| 

reteatiDn  of  uriiifi  iri,  24 

^^H 

eare  of  bonels  in,  25 

PfaosphoruB  necrosis  of  jaW|  571                           ^^^H 

i  ti  volan  t  ary  defocation  in,  25 

operative  treatment  of,  $72                                   ^^^^B 

reteatiun  of  »tool  in,  25 

prophylaxis  of,  571                                                  ^^^^| 

eare  of  paralyi!*?ii  Unibs  in,  25 

Pia  aracimoii!  '  *sweating^, ''  648                               ^^^^B 

preveiition  iif  bed  ao res  in,  23 

Pit-rir    aiid    dreB^in^s,    526                                                 ^B 

treatment  of  bed  »orea  in,  24 

Pic|u^'s  metlioil  of  operation  for  tabereulosi«             ^B 

raronvfUJa,      postoperative      treatment      of, 

of  mifro  iliiic  synchondmtii8,  462              ^B 

]4:i 

Pirogoifs  oateoplastic   amputatioa    at   aakle             ^B 

l'arotitia,  postoperative  treatment  of,  43 

joint,  33H                                                       ^B 

t*atella,  fraL*tare»  of,  ibie   to  direc^t   vioJence, 

Pituitrin  in  poatoperutive  aliiK!k,  14                          ^^^B 

operative  treatment  for,  254 

Plaater-of-PariB  bandage  for  Potfs  disease,        ^^^B 

due  to  indireft  vioJeaee,  operative  treat- 

^H 

ment  of,  254 

Plasterof  Paria    jaeket    for    Potfs    disenae,          ^^H 

operative  treataient  for,  254 

preparation  of,   171                                    ^B 

of  old  frnttureB,  250 

Plaatic   akin   opera  ti  o  na,   po  stope  ra  t  i  ve   treat-             ^M 

pOMto|>erative  trpatmeiit  of,  147 

men  t  in,  58                                                    ^M 

tuberculouis  of,  operation  on  knee-joint  for, 

Pleura,    opera  t  ion  s    on,    pošto  perati  ve    treat-              ^M 

515 

ment  in,  88                                                    ^M 

iadications  for,  515 

for  bone  fistalo;,  91                                                      ^B 

methutl  of  o(wration   in,  515 

for  old  empyenia  cavitiea,  01                                    r^| 

resalts  of,  517 

for  peraistence  of  pleural  fiatula?,  91                      ^^^H 

Pe(!k*H    operation    for    drainage    of    knee    in 

for  pleural  eftuaionH,  8S                                          ^^^B 

aeute    sappurative   arthritas,    by 

aapiration  techaie  in,  88                                      ^^^B 

en r ved    ineision    nith    reflection 

drainage  by  free  ineiaion  in,  89                          ^^B 

of  patella  upnard,  381 

OJtvgen  replaeement  in,  88                                         ^M 

Pelvic    ftbaeesB,    pošto perative    treatment    of. 

for  retention,   91                                                              ^M 

136 

for  unilateral  pneumothorajE,  99                                  ^B 

Pelvic   exinlate8,    poitoperative   treatment   in,   ' 

in  thorafotomj  for  emitvema,  89                         ^^^B 

135                                                        1 

eontitant  aiietion   in,  90                                       ^^^B 

Pelvia,   frač  tu  res  of,  operative  treatment  in, 

rubber  draina^e  tube  in,  89                               ^^^B 

248 

valvu!ar   drainaife   in,   90                                          ^B 

of*erationa  on,  postoperative  treatment  of, 

Pneumeetoniy,     postoperative     treatment     of,              ^| 

144 

H 

in  reseetioa  of  pelviB,  144 

Pneumoeoecal  arthritia,  acut«  infectious,  377             ^| 

hemorrhn^e  in,  144 

Pneumonia,  aapiration,  treatment  of,  74 

infection   ia,   144 

poatoperative,  32 

in  «ymphy!M»otomy,   144 

p  reve  nt  ion  of,  32 

Penis,  opiTulions  on,  poatojierative  treatment 

general  narroais  in,  33 

nf,    K^L* 

metbod  of  ancsthesia  in,  32 

in  ampyt:itioii^  (hI   ppois,  132 

oral  »epais  in,  33 

preventiiiii  ^t   ivzt^um  in,  132 

treatment  of,  32 

recurreiice  of  t^jmor  in,  132 

Pneumotborai,  unilateral,  poatoperative  treat- 

in phimoais  operatioas,   132 

ment   of.   99 

Perioiiteomvelitis  of  faee,  ai*ute,  572 

PoliomjelitiB,   anterior,    flesinn  abduction    de- 

Periostitis,  aeiite,   440 

formjty  of  tldgh  in,  191 

acute  auppurative,  447                 i 

treatment  of,  191 

1 
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Polioniyelitis,  auterior,  flexion  contraction  at 
knee     Ironi,    t  r  e  a  t  m  e  n  t    of , 
200 
Postopcrative  backache,  relief  of,  41 
Postoperative  heatlache,  relief  of,  41 
PoBtoperative  hemorrhage,  15 
from  alinientary  traet,  18 
nurse^s  diities  in,   16 
preliminary  measiires  in,  16 
čare  of  patient  in,  17 
preparation   for  intravenous  infusion  in, 

18 
preparation  for  operation  in,   17 
preparation  for  stimulation  in,  17 
transfusion  in,  17 
primary,  15 
reactionary,  15 
seeondarj,  16 
treatment  of,  18 

by  mechanical  control,  19 
permanent  methods  in,  21 
actual  cautery  in,   21 
clamps  left  in  situ  in,  21 
control  of  oozing  in,  22 
hemostatic  suture  in,  21 
liga  ture  in,  21 

woundB  of  large  vessels  in,  23 
temporary  methods  in,  19 
compression   in,    19 
digital,  direct,  19 

of  artery  against  bone,  19 
constriction  in,   19 
technic  of,   19 

application    of    elastic    bandage 

in,   19 
application  of  Momburg^s  elas- 
tic tourniquet  in,  20 
position  in,  19 
stimulation    in,    other    than    transfusion, 

23 
transfusion  in,  23 
Postoperative    operations,    151 

in  postoperative   hemorrhage,   151 

treatment  in,  152 
in   postoperative   obstruction,    153 
in  postoperative  \vound  infection,  153 
indications  for,   151 
on  abdomen,   161 

for  abdominal  sepsis,  163 

for  acute  pancreatitis,    164 

for  biliary  fistula^   166 

for  duodenal  fistulso,   166 

for   fecal  fistula?,   166 

for  foroign  bodies,  164 

for  gastric   fistula«,   166 

for   postoperative   hemorrhage,    162 

for  postoperative  ileus,  165 

for  x>ostoperative  ventral  hernia,   162 

for    removai    of    appendix   not   primarily 

removed,   166 
for      secondary      suture     of     abdominal 

wounds,   161 
for   ureteral    fistula*,    167 
for   vosiral    fistula*,    167 
on   kidnov,    167 
on  oxtr(Miiitios,    168 
on  hoad,   153 

following   partial   mastoidectomy,   154 


Postoperative  operations  on    head,   for  post 
operative  hemorrhage  and  infec 
tion  in  operations  on  scalp  and 
skull,  153 
for  relief  of  paraly8is  of  facial  nerve,  155 
for  repair  of  skull  defects  following  op- 
eration,  155 
on  neck,  157 

for  postoperative  hemorrhage,  157 

for  postoperative  infection,  157 

for  thrombosis  of  internal  jugular  vein, 

159 
plastic,  for  relief  of  contraetions,  159 
on  noše,  mouth,  pharynx,  etc,  155 
for  harelip  anci  cleft  palate,  156 
for    hemorrhage    following    removai    of 

tongue,  157 
for   hemorrhage   following    tonsil   opera- 
tions,   156 
for  postoperative  nasal  hemorrhage  and 

infection,   155 
for  removai  of  necrotic  bone  in  frontal 

sinus  operation,  155 
for  8alivary  fistula,  156 
on  thorax,  159 

for   carious   riba  underlying  tuberculous 

abscesses,  160 
for  drainage  of  encapsulated  coUections 

of  pus,  160 
for  postoperative  hemorrhage,  159 
for  relief  of  lymph  stasis,  160 
for  revision  of  old  empyema  cavities,  160 
Postoperative  paraly8es,  treatment  of,  43 
anesthesia  paraly8es,  44 
constriction  paralyse8,  43 
from  casts,  44 
from  tourniquets,  43 
Volkmann's  ischemic  paralvsis  in,  44 
paralyses     from     division      of      peripheral 
nerves  at  operation,  45 
Postoperative  parotitis,  treatment  of,  43 
Postoperative  shock,  4 

blood-pressure  deterraination  in,  5 
general  svniptoms  of,  4 
treatment  of,  6 

preventive  measures  in,  6 
anesthesia  in,  7 
general,  7 

by  inhalation,  7 
chloroform,   8 
ether,  8 
ethyl  chlorid,  8 
nitrous  oxid-oxygen,  7 
by  intravenous  narcosis,  8 
by  rectal  narcosis,  8 
local,  7 
differential  pressure  in,  9 
during  operation,  9 

avoidance     of    unnecessary    trauma, 

10 
blocking  of  large  nerve  trunks,   10 
conservation  of  bodv  warmth,  10 
duration  of  procedure,  9 
hemostasis,   10 
immediately  before  operation,  6 
avoi<ling  fright  in   patient,   7 
avoiding  too  drastic  preparation,  6 
preliminary  transfusion,  6 
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Postoperative  shock,  treatment  of,  preventive 
measures  in,  tirne  of  operation 
in,  6 
in  acute  affections,  6 
in  chronic  affections,  6 
therapeutie  measures  in,  10 
fluids  in,  use  of,  11 
by  enterocljsis,  12 
by  hjpodermocljrsis,  12 
hj  intravenous  saline  infuiion,  12 
bj  stimulating  enemata,  12 
hj  transfusion,  11 
direct,  11 
indirect,  12 
medication  in,  12 
adrenalin  in,  13 
alcohol  in,  14 
atropin  in,  13 
caffein  in,  13 
camphor  in,  14 
digitalis  in,  13 
morphin  in,  12 
pituitrin   in,    14 
reduction  of  stimulation  in,  14 
strophanthin  in,  13 
8trychnin  in,  14 
nurse^s  orders  in,  14 
for  extreme  shock,  15 
for  moderate  shock,  14 
for  severe  shock,  14 
position  of  patient  in,  11 
warmth  of  patient  in,  11 
Postoperative  sleeplessness,  relief  of,  41 
Postoperative      thrombosis      and     embolism, 
treatment  of,  42 
aseptic  thrombosis  in,  42 
embolism  in,  43 
suppurative  thrombosis  in,  43 
Postoperative  treatment,  1 

administration  of  water  in,  29 
by  enteroclysis,  29 
bj  enema,  29 

by  Murphy  drip  method,  29 
by  intravenous  infusion,  31 
by    subcutaneous    infusion    (hypodermo- 
clysis),  30 
čare  of  alimentary  canal  in,  34 
abdominal  distention  in,  34 
etiology  of,  34 
treatment  of,  35 
čare  of  mouth  in,  34 
čare  of  stomach  in,  36 

acute  dilatation  of  stomach  in,  36 
arteriomesenteric  ileus  and,  37 
etioloj?y  of,  38 
treatment  of,  38 
hiccough    in,   39 
cathartics  in,  40 
diet  in,  39 
čare  of  urinary  tract  in,  27 
catheterization   in   fcmale,  28 
catheterization  in  male,  28 
postoperative  urine  in,  nature  of,  27 
retention  of  urine  in,  27 
suppression  of  urine  in,  28 
during  uncomplicated  convalescence  follow- 
ing  major  operation  under  gen- 
eral anesthesia,  1 
62  A 


Postoperative  treatment  during  uncomplicated 
convalescence    following    major 
operation  under  general  anesthe- 
sia, administration  of  water  in,  2 
čare  of  bowels  and  bladder  in,  3 
čare  of  operative  wound  in,  3  / 

emergence  from  anesthetic  in,  2 
maintaining  temperature  of  body  in,  2 
nourishment  in,  3 
position  of  patient  in  bed  in,  1 
postoperative  pain  in,  2 
postoperative  thirst  in,  3 
postoperative  vomiting  in,  2 
removal  of  patient  from  operating  room 

to  bed  in,  1 
restraint  of  patient  in,  3 
sitting  up  in,  3 
temperature  in,  3 
walking  in,  3 
Fowler*8  position  in,  25 
general  hygiene  in,  41 
exerci8e  in,  41,  42 
sunlight,  fresh  air,  etc,  in,  41 
in  amputation  and  exarticulation,  65 
artificial  limbs  in,  66 
čare  of  stump  in,  66 
in  hemia,  106 

in    incarcerated    hemisB,    with    intestinal 

obstruction,  108 
in  radical  cure,  106 

application  of  bandages  in,  107,  108 
cross  perineal  bandage  in,  107 
spica   bandage  in,   106 
of  sinuses,  67 

due  to  foreign  bodies,  68 

due  to  improper  drainago  of  subcutaneous 

and  suppurating  tracts,  68 
due  to  syphili8,  69 
due  to  tuberculosis,  69 
following  joint   rcsection,   69 
following  08teomyeliti8,  68 
persisting    after    incision    and    drainage 

of  lymph-node8,  68 
probing  in,  67 
of  skin,  57 

plastic  operations  in,  58 

after-treatment  of,   according  to  Ital- 
ian   method,  58 
scars  in,  57 

old    (eicatricial  contraction),  58 
recent,  57 
of  unconscious  or  para1yzed  patients,  23 
čare  of  bladder  in,  24 
cjstitis  in,  25 
iucontinence  of  urine  in,  24 
involuntary  urination  in,  24 
retention  of  urine  in,  24 
čare  of  bowel8  in,  25 

involuntary  defecation  in,  25 

retention  of  stool  in,  25 

čare  of  para1yzed  limbs  in,  25 

prevention  of  bed-sores  in,  23 

treatment  of   bed-sores  in,  24 

of  wounci8,  45 

in  clean   wouncl8,  45 
aseptic  plastcr  in,  49 
binders  in,  48 
consistent  aseptic  technic  in,  47 
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Postoperative  treatment  of  wound8,  in  clean 
wound8,  removal  of  gauze  in,  46 
removal  of  Michel  elips  in,  45 
removal  of  stitches  in,  45 
rupture  of  the  primarily  healed  suture 

line  in,  49 
subcutaneous  aerous  effusion  in,  47 
prevention  of,  47 
by  drainage,  47 
by  elastic  compression,  47 
treatment  of,  47 
in  infected  wounds,  49 

absorbent  dressings  in,  tjpes  of,  52 
drainage  by  gravity,  counter  ineisions 

and  permanent  suction  in,  51 
drainage  in  minor  surgery  in,  52 
drainage  material  in,  50 
heat  in,  52 
in  bacteriemia,  50 
in  furuncles,  53 
in  late  infection,  50 
in  ulcer,  54 
čare  of  adjacent  Bkin  and  joints  in, 

55 
granulations  in,  54 
plastic  procedures  and  skin  grafting 

in,  55 
stimulation  of  epithelial  margin  in, 
55 
in  wound8  infected  during  operation,  50 
in  wounds  infected  from  beginning,  50 
irrigation  of  wound  in,  51 
permanent  bath  in,  51 
protecting  skin  from  irritating  secre- 

tions  in,  53 
removal    of    gauze    from    depths    of 
wound  in,  53 
significance   of   changes  in   vital   functions 
in,  31 
pulse  in,  31 

heart    failure    with    abdominal    8ymp- 

tonis,  31 
heart    failure   with    re8piratory   8ymp- 
toms,  31 
respiration  in,  32 

hypostatic  congestion  in,  32 
postoperative  pneumonia  in,  32 
prevention  of,  32 

general  narcosis  in,  33 
method  of  anesthesia  in,  32 
oral  sepsis  in,  33 
treatment  of,  32 
temperature  in,  33 
special  forms  of  intoxication  in,  55 
alcoholic  delirium,   57 
bichlorid  of   niercury,  56 
carbolic   acid,   55 
iodin,  56 

iodoform,  56 
tineture   of   iodin,   56 
mania,  acute  postoperative,  57 
nitrite  poisoning,  56 
psjchoses,  chronic  postoperative,  57 
rashes,  56 
soarlot  red,  56 
Postoperative  treatment  in  operations  on  ab- 
domen,  96 
alimentary  tract  in,  čare  of,  97 


Postoperative  treatment  in  operations  on  ab 
domen,  diet  in,  97 
general  considerations  in,  96 
in  inoperable  conditions,  99 
in  liver  and  bile  passageB,  100 

enterocly8is  by  way  of   common   due 

in,  103 
in  biliary  fistulse,  100 
in  cholemic  hemorrhage,  102 
in  gangrene  of  mucosa,  102 
in  ideal  cholecy8totomy,  100 
in  obstruction  of  common  duct,  101 
in  obstruction  of  cystic  duct,  102 
in  non-removable  cy8t8,  99 
in  operations  on  stomach,  103 
in  duodenal  ulcer,  106 
in  gastric  resections,   104 

gangrene  of  transverse  colon  in,  lO« 
lealuige  in,  104 
in  gastro-entero8tomy,  104 
discomfort  after  meals  in,  105 
hemorrhage  in,  104 
inflammatory  tumor  involving  stonu 

in,  105 
intestinal  obstruction  in,  from  hei 
niation     of     s  m  a  11     intestim 
through    opening    in    transversi 
mesocolon,   105 
jejunal  ulcer  in,  105 
leakage  in,  104 
narrowing  of  stoma  in,  105 
vicious  circle  in,  104 
in  gastrostomy,  103 

local  management  of  fistula  in,  103 
in  operations  f  or  gastroptosis^  106 
in  pyloric  ezclusion,  106 
in   tuberculous  disease,   99 
inanition  in,  98 
pain  in,  96 
peritonitis  in,  98 
urinary  tract  in,  čare  of,  97 
vomiting  in,  96 
wound  in,  čare  of,  97 
in  operations  on  blood-vessels,  59 
following  ligation,  59 
postoperative   thrombosis,  59 
in  operations  on  bones,  61 
in  adherent  scars,  61 
in  chronic  osteomyelitis,  62 
in  disturbances  of  growth,  62 
in  fractures  of  long  bones,  63 
in  aompound  fractures,  63 
in  delayed  union  or  non-union,  64 
in  osteotomy  for  acute  osteomvelitis,  61 
in  osteotomy  and  implantations  of  bone 
graft,  62 
plaster  casts  in,  62 
too   long   immobilization   in,   62 
in  operations  on  genito-urinary  tract,   122 
in  curettage  for  retained  membranes  and 

placenta,  135 
in  gynecological  operations,  133 
in  bladder  suture,  134 
in   curettage   of    non-pregnant   uterus, 

135 
in  plastic  operations  on  vagina,  133 
immediate  čare  in,  133 
late  results  in,  134 
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Poatoperative  treatmei^t  in  operations  on  gen-           ^M 

1                                   ^eiiito  urinarv    traft.   in    pvneco- 

ito  nriiiarv    tract,    in   operations           ^R 

^^^                            loj;k'uJ   oporsitkina^   in   repair   of 

on  urethra^  131                                           H 

^^H                          iireterovnginid  fii^lulii,  ^M 

in  external  nn^ihrotoni/,   131                             H 

^^H             in     rt^ptur     of     vc»k*ovagbiat     fistula, 

'  urotropin  in,   122                                                 ^^^H 

^H 

in  opera  t  i 011 K  on  head,  71                                     ^^^1 

^^H             iti  treatmetit  of  inoperable  carcinoma^ 

in  tnasKtoiil  operations,  72                                ^^^^| 

^H 

faeial   paralye»ta  ia,  72                               ^^^^M 

^^H             ID  trpatment  of  pelvit*  absf^ess,  135 

meningeal  involvement  In,  72                    ^^^^H 

^^              in  treatment  of  pch  ir  esuilat«,   135 

thrombuB  formation  in,  72                          ^^^B 

in  treatment  of  pui^r|K*ml  se  pa  i  s^  136 

in     0  p  e  r  a  t  i  0  n  8     for     eleft     palate,         ^H 

i               in   v  14^ i  11  nI   hvsterectomv,   136 

■ 

for    carfinonia,    137 

8pee<-'h  training  in,  77                                         ^M 

gt^ni*rsil  fonaidf^ratiotis  in,  136 

in    operationB    for    rotropharyngeal    ab-          ^m 

iujurk^H  to  ljla<kler  in^  137 

ecesa,  79                                                   H 

injuriea  to  ureter  in,   137 

in   operationa    for   trigeminal    neiiralgi&|          H 

^^K          in  g7necolo>;k*al  operaliuna  ia  abdomen,   , 

■ 

^H 

in    operationa    on    antrntn    and    frontal         ^M 

^^H              in   niyomei-tomy,  140 

sinuB,  76                                            ^^^1 

^^H              in  ovariotumy,   138 

in  operationa  on  brain,  71                           ^^^H 

^"              in     panhy8ttTectamy      for     mali  gnan  t 

lat^  soquelQ3  in,   72                                      ^^^^^^1 

grovvthtj  of  uterua,   140 

h  eni  i  a  eerebri,  72                                     ^^^^1 

in  rupture  of  alukiminjii  woiind,   141 

JaekRonian  epilcpsy,  72                          ^^^^1 

in  BaJpinjfe<?toniyj    139 

treattnent  of  wound  in,  72                        ^^^^1 

in   anpravaginal   hyi*t4*rot'tomy,    140 

in  operationa  on  face,  73                               ^^^| 

in  siispenaiou  opurationa,   139 

on  eje.                                                            ^^^| 

vpiitri>fixntkmj   139 

on  eye1id,  73                                                ^^^| 

veatrosugpenaioii,  139 

OB  harelipi  73                                              ^^^| 

iii  operationa  on  blati<ter,  127 

oti  moiitli,  73                                               ^^^^1 

gtsneral  conaLl](^ratioua  of^  127 

on  noae,  73                                                    ^^^^H 

ia  cyatitiB,   128 

in  operationa  on  jawa,  7S                              ^^^^1 

catlieterization  in,  128 

in  tlialocationa  of  lower  jaw,  78               ^^^H 

irriKation   in,   12)^ 

in  fracture,   78                                                      ^| 

perman**nt  cathetor   in,   129 

in      restK*tion     of      inferior     maiillaj    ^^B 

in  operni  ion  for  cxštrophj,  131 

^^■l 

in  perineal  prosta t«ctorny,  130 

of  anperior   majdJla,  73                         ^^^H 

in  r«8**ftion  of  biadder  for  t)imor,  131 

in  t^oth  extrai]-tion,  7  S                               ^^^H 

in  fluprapiibic  pro8tatertomy,  129 

in  operationK  on  nosc,  76                               ^^^H 

late  results  after,  130 

h^nioataais  in,  76                                          ^^^B 

in  treatment  of  atone,  130 

prevention  of  deformity  in,  76                       ^B 

in  opprationa  on  ki4ney,   122 

prcventioa  of  infeetion  in»  76                   ^^^H 

in  hjdionephrosia,   drainage  in,   127 

in  operationa  on  soft  parts,  71                       ^^^H 

in  nephrectoniy,   122 

in  operationa  on  tongu^^  79                          ^^^| 

kiiiney  l\inciion  in»  122 

drainage   in,  79                                             ^^^H 

treatnipnt  of  uremia  in,  123 

infeetion  in,  79                                           ^^^1 

ric^apBulation  in,  124 

»peech  in,  79 

diet  in,   124 

in  operations  on  tonaila,  79 

medication   in,  124 

in  operationa  on  iipj*er  and  tower  jaw9y 

pblebotomy  in,  124 

tongue.  and  larynx,  73 

treatment  of  wound  in,  124 

aapiration  pneutnonia  in,   74 

in  nephropexy,  127 

caro  of  niooth  in,  75 

in  nephrotoiny^  I2.'i 

feeding  in,  75 

heniaturia   in,    125 

br  stomach  tube  through  noBe,  75 

fHMH)ndary  i«'plir4'ctomy   in,   125 

r^tal,  75 

urcteral  stono  in»  126 

bemorrhage  in,  74 

urinary  JiMtuIa?  in,  126 

in  operations  on  inteatino,  108 

in  op(*ratrons  on  pt^nia,   132 

in    intuaauHeeption    in    in  fant«,    110 

in  ampiitationg  of  penis,  132 

in   operationH  on   appenilix,   110 

prevention  of  et-j^erna  in,  132 

de1ay  of  cloHuro  of  wound  in,  lil 

recnrrenee  of  tumor  iti,  132 

drainage  in,   110 

in  phimoais  operationsj  132 

fecal  flshila  in,  111 

in  opcratinna  on  acrotum,  133 

gastro  intestinal  hemorrliage  in,  112 

general  ronaidcrations  cif,   133 

hemnturiu  in,  113 

hernoTrhaue  in,  133 

bernia  in,   111 

infection  in.  133 

ift^rua  in,   112 

in   caatration,    133 

ileua  in,   112 

in  hjdrocele  operations,  133 

in    appendicitia    with    diffuae    perito- 

in  varicocele  op«rations,  133 

mtii,    112 

i 
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piwi»ow»niti^T  tTWitm«it  in  operationa  on  in- 
TTstine,  local  infection  of  wound 

in,  no 

j«'ki7*hlohitis  in,  113 
Tfioiim}  abscesses  in,  112 
iv«(y>»iUrT  hemorrhage  in,  from  erasion 
of  vessel  wall8  by  pressure  of 
drainage  tubes,    112 
sinple  drainago  of  absccss  in,  without 
removal  of  appendix,  111 
iB  oporations  on  rectum,  113 
for  carcinoma  of  rectum,  116 
paresis  of  bladder  in,  117 
reeurrence  in,  117 
for  hemorrhoids,   fissure   in   ano,   etc., 
114 
anal  stricture  in,  115 

use  of  bougies  for,  115 
hemorrhage  in,   114 
incontinence  in,  116 
infection  in,  114 
late  postopcrative  čare  in,  115 
**whi8tle''  cannula  in,  114 
for  inflammatorj   conditions,  ichiorec- 

tal  abscess,  etc,  113 
for  inoperable   carcinoma  of   rectum, 
117 
colostomj  for,  118 
palliative,   117 
permanent.  118 
for  prolapse  of  rectum,  116 
general  considerations  in,  113 
management  of   fistulsB   in  upper   small 
intestine  in,  109 
duodenal  fistulse  in,  109 
management  of  low  intestinal  fistula  in, 
108 
closure  in,   109 
retention  in,  109 
in  operationa  on  jointa,  64 
in  arthrotomy,  64 
in  old  dialocationa,  64 
in  reacetion  of  jointa,  65 
Kollier  aunlight  treatment  in,  64 
in  operationa  on  lower  extremity,  144 
in  extirpation  of  buboea,  145 
in  operationa  for  fracture  of  leg,  148 
in  operationa  for  muacle  hernia,  146 
in  operationa  on  hlood-veaaela,  145 
in  extirpation  of  varicoae  veina,  145 
in  lij^ation  of  feinoral  artery,  145 
in   li^ation  of  femoral  vein,  145 
in   saphenofenioral   anaatomoaia,   146 
in  operationa  on  femur,  146 
for  fracture,   146 
08t<^otoniy  for  osteomycliti8,  146 
in  operations  on   hip-joint,  144 

in    immobilization    of    hip  joint,    144 
in  resection  of  hip  joint,  144 
in  operations  on  knee,  147 

dreasin^s     for,     \vhich     conipreaa     and 
j»artly      inimobilize      knee-joint, 
147 
Unna'a   paste  dreasing  in,   147 
for  fracture  of  patella,  147 
for    removal    of    aeniilunar    cartilagea, 

147 
in  reaection  of  knec-joint,  148 


Postoperative    treatment    in    operationa    on 
lower    eztremitj,    in    operations 
on    knee,    in    treatment   of   pj- 
arthrosis,  148 
in  operations  on  pelvis,  144 
in  resection  of  pelvis,  144 
hemorrhage  in,  144 
infection  in,   144 
in  8ymphyseotomy,  144 
in  operations  on  tarsus,  149 

in  Wladimiroff-Mikulicz  resection,  149 
in  operations  on  toes,  149 
for  hallux  valgus,  149 
for  hammer-toe,  149 
for  ingrowing  toe-nail,  149 
in  operations  on  lymphatics,  59 
in  operations  on  muscles,  61 
in  operations  on  peripheral  nervous  BTSteni. 
59 
in  nerve  suture  and  grafting,  59 
in  neuroljsis,  60 

in  neurotomy  and  neureotomj,  60 
in  operations  on  tendons,  60 
in  tenorrhaphj,  60 
in  tenotomj,  60 

in  tuberculosis  of  tendon  sheaths,  60 
in  operations  on  neck,  80 
bandage  in,  80 
for  contractures,  81 
for  scars,  81 

^neral  considerations  in,  80 
m  injuries  to  carotid  arterj,  81 
in  injuries  to  jugular  vein,  80 
in  injuries  to  nerves,  81 
in  injuries  to  thoracic  duct,  81 
in   operations   on   esophagua    (eervical), 
85 
in  cicatricial  stenosis,  86 
in  diverticula,  86 
in  infection,  85 
in  aecondary  hemorrhage,  85 
in  operationa  on  larynx,  84 
in  edema  of  glottia,  85 
in  hoaraeneaa,  85 
in  laryngectomy,  85 
in  median  laryngotomy,  85 
in   re8piratory  complications,   80 
in  thyroidectomy,  82 
in  tracheotomy,  82 

decubitua  of  tracheal  wall  in,  83 
reactionary  awelling  in,  84 
restraint  in,  82 
tube  in,  čare  of,  82 
in  tuberculoaia  of  eervical  Iymph  nodes, 
82 
in  operationa  on  apinal  cord,  120 
for  fractured  vertebra?,  121 
for  apina  bifida,  122 
general  conaidcrationa  of,   120 
in  operationa  on  thorax,  86 

in    intrathoracic    aurgery,    drainage    in, 
94 
general  conaiderations  on,  92 
hemothorax  in,  94 
in  operationa  on  breast,  86 
in   amputation,  86 
in  breaat  abaceaaea,  88 
in  subpectoral  abscesses,  88 
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Postoperative    treatment    in    operations    on 
thorax,   in   operations   on   chest 
wall,  92 
in  thoracoplastj  f or  partial  coUapse  of 
chest  wall  (unilateral  pulmonarj 
tuberculosis),    92 
in  operations  on  intrathoracic  portion  of 
esophagus,  95 
for  carcinoma,  95 
for  diverticula,  95 
in  operations  on  lungs,  95 
in  lung  abscesses,  95 
in  pneumectomy,  95 
in  pulmonarj  fistula,  95 
in  operations  on  mediastinum,  95 
for  emphjsema,  95 
in  acute  mediastinitis,  96 
in   Trendelenburg 's   operation  for  re- 

moval  of  emboli,  96 
on  anterior  mediastinum,  96 
in  operations  on  pleura,  88 
for  bone  fistulee,  91 
for  old  emp7ema  cavities,  91 
for  persistence  of  pleural  fistuUe,  91 
for  pleural  effusions,  88 
aspiration  technic  in,  88 
drainage  by  free  incision  in,  89 
ozjgen  replacement  in,  88 
for  retention,  91 
for  unilateral  pneumothoraz,  99 
in  thoracotomy  for  empjema,  89 
constant  suction  in,  90 
rubber  drainage  tube  in,  89 
valvular  drainage  in,  90 
in  operations  on  upper  eitremitj,  141 
on  elbow,  142 

for  fractures  of  elbow,  142 
in  resection  of  elbow-3oint,  142 
on  forearm  and  hand,  143 

for    fracture    of    shaft    of    humerus, 

142 
for  paronjchia,  143 
for  phlegmons,  143 
for  sjndactjlism,  144 
in  tenorrhaphj,  143 
on  bones,  143 
on  shoulder,  141 
Potfs  disease,  hygienic  treatment  of,  169 
mechanical  treatment  of,  170 
ambulator7  support  in,  171 

plaster-of-Paris  bandage  in,  172 
plaster-of -Pariš  jacket  in,  171 

modifications  of,  172 
spinal  brace  in,  173 
horizontal  fixation  in,  170 
operative  treatment  of,  174 
after-treatment   foliowing,   178 
indications  for,  178 
prognosis  in,  179 
technic  of,  174 
Preston  plate  for  fixation  of  fracture  of  neck 

of  femur,  250 
Prostatectomy,   perineal,   postoperative   treat* 
ment  of,  130 
suprapubic,   129 

late  results  in,   130 
Pseudo-arthrosis   in   fractures,   treatment   of, 
238 


P8ycho8e8,    chronic    postoperative,    treatment 

of,  57 
Puerperal  sepsis,  postoperative  treatment  of, 

136 
Pulmonary  fistula,  postoperative  treatment  of, 

95 
Pulse    following   operations,    significance   of, 

31 
heart  failure  with  abdominal  8ymptom8,  31 
heart   failure    with    reBpiratory   symptom8, 

31 
Pyloric  esclusion,  postoperative  treatment  in, 

106 

Hachitis,  466 

Badius,  Colle's  fracture  in,  operative  treat- 
ment of,  244 
excision  of  diaphysis  of,  479 
fractures  of,  operative  treatment  of,  243 
of  head  of,  243 
of  neck  of ,  243 
of  shaft  of,  243 
Hadius  and  ulna,  fracture  of  both,  operative 

treatment  of,  245 
Rashes,  postoperative,  treatment  of,  56 
Ravaton-Brashear- Jordan       amputation-resee- 
tion    method    in    disarticulation 
of  hip,  362 
Becklinghausen 's  disease,  555 
Bectum,    operations   on,    postoperative   treat- 
ment in,  113 
for  carcinoma  of  rectum,  116 
paresis  of  bladder  in,  117 
recurrence  in,  117 
for  collapse  of  rectum,  116 
for  hemorrhoids,  fissure  in  ano,  etc.,  114 
anal  stricture  in,  115 

use  of  bougies  in,  115 
hemorrhage   in,   114 
incontinence  in,   116 
infection  in,  114 
late  operative  čare  in,  115 
"whi8tle*'  cannula  in,  114 
for    inflammatory    conditions,    ischiorectal 

abscess,  etc,  113 
for  inoperable  carcinoma  of  rectum,  117 
colostomy  in,  118 
palliative,  117 
permanent,  118 
general  considerations  in,   113 
Respiration  following  operations,  significance 
and  treatment  of ,  32 
hypo8tatic  congestion  in,  32 
postoperative  pneumonia  in,  32 
prevention  of,  32 

general  nareosis  in,  33 
method  of  anesthesia  in,  32 
oral  sepsis  in,  33 
treatment  of,  32 
Retropharyngeal  abscess,  postoperative  treat- 
ment in,  79 
Rhus   toxicoden(Iron   dermatitis   of   face   and 

scalp,   546 
Ribs,    fractures    of,    operative   treatment   in, 

248 
RoUier  heliotherapy  for  tuberculosis,  387 
in  various  forms  of,  388 
in  postoperative  treatment  of  joints,  64 
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Rontgenographj,  use  of ,  to  determine  reduc- 
tion  of  f  ractures,  226 
to  determine  nature  of  fractures,  228 

Sacroiliac  joint,  dislocation  of,  treatment  of, 
182 
tuberculosis  of,  181 

conservative  treatment  of,  181 
operative  treatment  of,  181 
Sacroiliac    strain   and    relaxation,   conserva- 
tive treatment  of,  183 
Salivary   fistula,   postoperative   operation  in, 

156 
Salpingectomj,    postoperative    treatment    of, 

139 
Sarcoma,  bone,  471 
Sayre  suspension  apparatus  in  Potfs  disease, 

171,  173 
Scalp,  abscess  of,  544 
operation  for,  544 
subaponeurotic,  545 
subperiosteal,  546 
superficial,  545 
angioma  of,  552 

carbon  dioxid  8now  in  treatment  of,  552 
eicision  of,  552 

galvanopuncture  or  electroljsis  for,  553 
ignipuncture  for,  554 
burns  of,  546 

of  first  degree,  547 
of  second  degree,  547 
of  third  degree,  547 
carbuncle  of,  541 

general  considerations  of,  541 
treatment  of,  542 

Bier's  hjperemia  in,  542 
cellulitis  of ,  543 
exo8to8is  of  bones  of,  572, 

malignant,  573 
foreign  bodies  in  tissues  of,  536 
operation  for  removal  of,  537 
telephonic  searcher  for,  538 
hematoma  of,  534 

operative  treatment  of,  535 
hemostatic  suture  of,  676 
homs  of,  555 

malignant  growthB  of,  561 
inoperable,  treatment  of,  562 
cachexia  in,  563 
disfigurement  in,  563 
offensive  discharges  in,  563 
pain  in,  562 

local  anod7nes  in,  562 
morphin  in,  562 
operable,  operation  for,  561 
moles  of,  550 
ezcision  of,  550 

in  large  moles,  550 
in  small  moles,  550 
treatment  of,  with  carbon  diorid  snow, 
551 
neurofibromatosis  of,  555 
proccdures     and     appliances     in     surgical 
therapeusis  of,   522 
adliesive  plaster  in,  524 
Bier'8  hypcremia  in,  527 
carbon  dioxid  8now  in,  522 
collodion   in,   525 


Scalp,  procedures  and  appliances  in  sorgical 
therapeusis    of,     Michel'8    akin 
clamps  in,  529 
normal  incision  lines  in,  528 
picric  acid  dressings  in,  526 
self-holding  retractor  in,  529 
subcuticular  suture  in,  525 
wet  dressings  in,  526 
rhus  toxicodendron  dermatitis  of,  546 
sebaceous  and  dermoid  cjsts  of,  557 
operation  for  adherent  cjsts  in,  559 
operation  for  excision  of  uncomplicated 
cjsts  in,  557 
surgical  anatomy  of,  519 
wounds  of,  532 
abraded,  532 
contused,  532 
lacerated  and  incised,  532 
punctured,  532 
Scaphoid,  extirpation  of,  483 

f ractures  of ,  operative  treatment  of,  247 
Bcapula,  congenital  elevation  of,  212 
conservative  treatment  of,  212 
operative  treatment  of,  212 
f  ractures  of,  treatment  of,  239 
operations  on,  485 
for  exposure  of,  485 
for  subtotal  and  total  resection  of,  486 
Scarlet  red,  application  of,  56 
Sears,  postoperative  treatment  of,  57 
of  adherent,  61 
of  neck,  81 
of  old,  58 
of  recent,  57 
Schede  asrafes,  for  fixation  of  fractares,  231 
Schultčn^    osteoplastic   method   of    oblitera- 
tion    of    bone   cavitj    following 
sequestrotomy,    456 
for  cavities  in  lower  end  of  femur,  456 
Scoliosis,  paralytic,  treatment  of,   179 
treatment  of,  213 

Abbott 's  method  of,  213 
Forbes'  method  of,  214 
Screws  for  fixation  of  f  ractures,  231 
Scrotum,  operations  on,  postoperative   treat- 
ment of,  133 
general  considerations  of,  133 
hemorrhage  in,  133 
infection  in,  133 
in  castration,  133 
in  hjdrocele  operations,  133 
in  varicocele  operations,  133 
Scurvy,  467 

treatment  of,  468 
Seminal   vesicles,   incision    and   drainage   of, 
in   chronic  gonorrheal   arthritia, 
392 
Senn^s  decalcified  bone  chips  for  obliteration 
of  bone  cavitv  in  seouestrotomv, 
455 
in  transplantation  of  bones,  502 
Sequestrotomy    in    treatment   of   chronic   oa- 
teomjelitis  and  periostitis,  452 
methods  of  obliteration  of  bone  cavitj  fol- 

lowing,  452 
removal  of  seque8trum  in,  453 
Shock,  postoperative,  4 
blood-pressure  determination  in,  5 


^^^^p         ^^^If                          ^^^^^^                 I 

Shock,  postoperativp^  general  sjmptoms  of,  4 

Shoulder,   disarticulatron   at,  indieationa  for,        ^^H 

treatnient  of,  6 

311                                                           m 

preventive  mensures  in,  6 

methods  of  operation  in,  312                             ^^B 

anestlieaia  in^  7 

amputntion  reseetion,  313                               ^^H 

general,  7 

an^rior  raeket,  312                                        ^^^| 

by  in  ha  lat  ion,  7 

comment   on,   314                                              ^^^| 

chloroform,  8 

lanceolate,  314                                                    ^^H 

1                           ether,  8 

operations  on,  poatoperative  troatment   in,        ^^H 

1                             ethjl  chlorid,  8 

141                                                                        ■ 

nitrouH  oxid  oxygeii,  7 

tuberculouB  oatcitia  of,  211                                           1 

by  intravenoua  nar^ioaia,  8 

tri*atment  of,  211                                                         ■ 

by  rectal  narcosis,  8 

Shoulder    girille,    amputation    of,    with    arm,              ■ 

local,  7 

314                                                                 ■ 

differential  pressure  in,  9 

dangers  of,  318                                                         ^^B 

during  operiition,  9 

historj  of,  314                                                        ^^H 

avoi^lance  of  niinecessarj  tramna,  10 

indications  for,  315                                               ^^^| 

bl*>i:king  of  lar^e  nerve  truiiks,  10 

methods  of  operation  in,  315                               ^^^^| 

1                      conaervation  of  botly  waraitli,  10 

BergerParalH^uf,  315                                          ^^^| 

duratinn  of  proeedurCi  9 

iSrst  stage  of,  315                                         ^^H 

h  em  o  sta«  J  s,   10 

aeeond  atage  of,  316                                      ^^^^f 

imm(>«liat«ly  h«fore  operation,  6 

third  atage  of,  317                                         ^^H 

avoidin^j  fright  in  patJ(*nt,  7 

Le  Con  te,  317                                                        ^^H 

avoiding  too  drastic  preparatioa,  6 

aftertreatment   in,    318                                 ^^H 

1                      preliminarj   transfusion,  6 

reBulta  of,  319                                                                V 

j                  tirne  of  operation  in,  6 

Shoulder  joint,  nnkvlosis  of,  arthroplastv  in,        M 

!                      in  acute  affectione,  6 

^m 

in  ehroni*.'  afft^etionB,  6 

eicision  of,  in  arthritls,  414                                  ^^H 

therapeiitic    measures  in,   10 

anterior    straight    ineiaion    in     (Langen-        ^^B 

1                  fluidii  in,  UHO  of,  11 

beek),  414                                                    ■ 

'                      by    enteroclvais,    12 

after  treatment  in«  416                                           ■ 

by   hvpodermocljflis,   12 

extraeapaular  method  of   (Bardenheuer),              1 

by  intravenous  aaliae  infuaion^  12 

417                                                                 ■ 

by  atimulating  enemata,  12 

osteoplastic  resection  in,  from  above  and              1 

by  transfusion,  11 

bchind    (Koeher),  416                           ^^« 

direct>  11 

after  treatuiont   in,  417                                   ^^H 

iiidirect,   12 

reault  of  operatiotis  in,  418                              ^^H 

j                 medication  in,  12 

Sinuses,  poatoperative  treatment  of,  67                 ^^H 

adrenalin  in^  13 

dne  to  foreign  bodies,  6 S                                         ^^U 

akobul   in,  14 

due  to  impropier  drainaj^e  of  stibciitaneoufi        ^^B 

a  trop  in  la,   13 

and  Biippuratiiig^  traets,  68                        ■ 

caifein  in,  13 

due  to  Bjphilia,  69                                                  ^^^ 

caniphor  in,  14 

due  to  tu1>erc-uloaia,  G9                                            ^^H 

1                      digitalis  in,  13 

follovving  joint  resection,  59                                  ^^H 

morphin  in,  12 

following  o8teomyeUtJS,  68                                            V 

pituitrin  in,  14 

persiating   after   incision    and   drainage   of        ^^B 

reduetion  of  »timutatioa  in,  14 

Ijmphnodea,  68                                  ^^M 

1                      Btrophanthin  in,  13 

probing  in,  69                                                            ^^H 

8trychnin  in,  14 

8itz  bath,   hot,   in   after  treatraent   following       ^^B 

nnrse^a  orders  in,  14 

operations  for  f  rac  tu  res,  235                     ■ 

j                      for  extre!ne  shock,  15 

Bkey^fl    method    of    tarsomctatarBal    amputa-              1 

lor  moderate  sliock,  14 

tion.  332                                                          ■ 

1                       for  severih   uhock,    14 

Skin,  operations  on,  poatoperative  trcatment              ■ 

poaition  of  patient  in,  11 

of,  57                                                               ■ 

warmth  of  patient  in,  11 

in  plaatic  operations,  58                                          ^^B 

Shoulder,     aeute     auppurative     artliritia     of, 

ae<*ording  to  Italian  method,  58                      ^^H 

drninnj^e  for,  by  means  of  ahonl- 

in  aearsi,  57                                                              ^^H 

der  artlirotoniy,  383 

58                                                                     ^^H 

afthrodeaiB  of,  441 

reeent,  57                                                                ^^H 

j          disartieulatinn   at,  nil 

treatment  of,  in  amputations,  274                       ^^H 

anatomical  pointa  in,  311 

8kull,   frač  ture  of.  581                                                  ^H 

1               control  of  hMniorrhajje  ilurinfir^  311 

in  t  rac  rani  al  preKsure  in,  581                                   ^^^ 

by  digitnl  *'oTfipreasion,  :U1 

»i^ifiennre  of,   592                                                        ■ 

by  ela»tic  constrietor,  .111 

Kochcr^a  firat  stage  of  compression  in,              1 

by  tigation  of  vesnels,  311 

593                                                                    1 

1                 l>y    manual   or    instnimental    comprea- 

Kocher'«  aecond  atage  of  compression              1 

ston  of  Hap  containing  ve8ie)% 

in,  593                                                           I 

311 
Iiifltory  of,  311 

KcM!her  'm  third  stage  of  compression  in,              M 
594                                                       ^d 
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iSkull,     fracture     of,     intracranlal     pressure 
in,     significance     of,     Kocher'8 
fourth  stage  of  compression  in, 
595 
Bigns  of,  587 
general,  588 

areas  of  anesthesia  in,  590 
blood-pressure  in,  589 
convulsions  in,  590 
lumbar  punc  ture  in,  591 
paraljses  in,  589 
pulse  in,  588 
reflexes  in,  590 
respiration  in,  588 
urine  examination  in,  592 
X-ray  in,  591 
local,  587 
surgical  technic  in  treatment  of,  775 
in  compound  fractures,  776 
in   fractures   with    fairlj   positive   signs 
of  intracranial  hemorrhage  but 
no  localizing  signs,  777 
in    fracture    with    87mptom8    of    intra- 
cranial hemorrhage,  776 
in   Bcalp  woun(ls  with  possible  fracture, 

776 
in  simple  fracture  with  depressed  bone, 
775 
8ymptom8  of,  587 
headache,  587 
nausea,  587 
treatment  of ,  595 

choice  of  operation  in,  653 

advantages  of  subtemporal  decompres- 
sion,  654 
presence     of    temporal     muscle    in, 

655 
situation   of,  654 
conclusions   in,   655 

in  direct  or  local  fractures  of  vault  of 
skull,  603 
illustrativc  cascs  of,  604-615 

cases  of  (lepresaed  fracture  of  vault 
of     skull     associated     with     frac- 
ture      of       base;        operation, 
606 
cases  of  depressed  fracture  of  vault; 
operation;  removal  of  depressed 
area,  604 
čase  of  depressed  fracture  of  vault; 
syniptoms  and   si^s  persisting; 
right  homonymous  hemlanopsia; 
no  operation,  605 
cases  of  old   depressed   fractures  of 
vault;    paralyHi8    and    epilepsy; 
operation      decompression ;      im- 
'pr()ve<l,  610 
čase   of   old   fracture   of   vault  with 
depression ;       melancholia ;       re- 
moval   of    depressed    area;    im- 
p  rove  ni  en  t,  614 
in  niiM  cases,  59;") 

aseptie  nioasuros  in,  599 

catiiarsis   in,   596 

cold  eonipresses  to  head  in,  596 

diet   in,  597 

dru^s  in,  597 

illustrativc  cases  in,  600-603 


Skull,  fracture  of ,  treatment  of ,  in  mild  eaaei, 
cases  of  concussion;  no  fracture 
ascertained,  600 
cases  of  fracture;  mild  signs  of  in- 
tracranial   pressure;    no    opera- 
tion, 601 
ophthalmoscopic  eramination  in,  597 
rest  in  bed  in,  596 
routine  in,  596 

indications  for,  597 
in  severe  cases,  615 

illustrative  cases  of,  616-642 
čase  of  cortical  hemorrhage  follow- 
ing  ''bump  on  head";  no  era- 
nial  operation;   deatb;  autop8y, 
641 
cases  of  fracture  of  base  with  high 
intracranial  pressure  not  dne  to 
large    hemorrhage;     decompres- 
sion, 630 
cases    of    old     fracture    of    base; 

epilepsy;    decompression,  628 
cases   of    old    fracture    of    base   of 
skull;    no   operation;    syinptom8 
and  signs  persisting,  626 
cases    of    recent    fracture    of    skull 
showing    intracranial    pressure; 
no    operation;     symptoms    and 
signs  persisting,  624 
cases  of   severe  fractures  of  skuU; 
medullary  edema;  no  operation; 
autopsy,  638 
cases   of   severe    fracture   of   skull; 
subdural       and       intracerebral 
hemorrhages;        decompression; 
died;  autop8y,  633 
cases  of  severe  fracture  of  skull  with 
subdural       and        intracerebral 
hemorrhage,  616 
w  i  t  h      bilateral      decompression, 

619 
w  i  t  h     unilateral     decompression, 
616 
palliative,  581 
palliative  vs,  operative,  582 
postoperative,  652 
technic  of  operation  in,  642-652 

(1)  preparation  of  patient  in,  643 

(2)  incision  in,  643 

(3)  perforation  of  bone  in,  644 

(4)  enlarging  of  perforation  in,  645 

(5)  opcning  of  dura  in,  647 

(6)  pia-arachnoid  **8weating"  in,  648 

(7)  ligating  of  dural  vessels  in,  650 

(8)  drainage  in,  650 

(9)  closure  of  incision  in,  651 

(10)  uniting  of  temporal  fascia  in,  652 
types  of,  585 

direct  fractures,  585 
indirect  fractures,  585 
Skull,  surgical  technic  of  procedure  for  filling 
a  bone  defect  in,  772 
by  bone  transplantation,  772 

of  portion  of  rib  or  tibia  from   same 
person,  772 
with  foreign  materials,  773 
celKiloid  in,  774 
Sleeplessness,  postoperative,  relief  of,  41 


^^^^^^^^Hp            ind^^^^^^^^^^^^^^^^ 

Smitbf  Nattian,  long  anterior  flap  mcthod  of^ 

Stomaeh,  operatlons  on,  in  gaiitro-enteroatom7,           ^M 

in  disartkulatioTi  of  knee,  *150 

^^■i 

Smith,  Stepheii,  bilaterul  h#oiii'«l  flap  metliod 

discomfort  after  meals  in,  105                    ^^^H 

of,  for  ili«articiilation  of  knee, 

hemorrhai^^e  in.  104                                         ^^H 

348 

inllanmiatory    tumor    iovolving    stoma      ^^^| 

Soapfluds  encma  for  abdominal  distention,  35 

in,  105                                                     ^^H 

Soule'8  iTjothod  of  treatmeut  for  tuberculous 

intestinal  obstrui-tion  in,  frum  hernia-            ^M 

osteitifl  of  filioulder^  212 
1            teebnic    of    treatment    of   club-foot   in    in- 
P                                fancj%   201 

t  ion   of   ijmall  intestine  thr^mgli             H 

opetiing  in  transverse  mesocoion,            H 

105                                                         ^B 

8oupart  Kocher  fnetbo*!  of  disarticulation  at 

jejnnal  uker  in,  105                                       ^^H 

elbow,  308 

leaka^  in,  104                                                  ^^H 

Sphvgmoniaaometer,  Niebolson 's  po^ket,  5 

narrowinp?  of  sto  m  a  in,  105                         ^^^| 

Bpina  bifida,  operative  treatment  in,  179 

vicjouH  circle  in,   104                                         ^^^| 

|M>«to|H»rativ<j  treatment  of,  122 

in  i^aatroRtomv,   103                                            ^^^H 

Bpina    veiitosa,   tuberculous^   operative   treat* 

kw^\  mana^^ement  of  fiHtula  in,  103            ^^^| 

ment  of,  391 

in  operatioDB  for  gaatroptoaiB,  106                 ^^^| 

Spine,  anite  artkritis  of,  384 

in  pvkiric  exc-lnsion,  106                                    ^^^| 

flfute  infiammationfi  of,  384 

pofltoperative  rare  of,  36                                      ^^^M 

1            flirouir  arthritis  of,  395 

acate  dilatation  of  stomach  in,  36               ^^^| 

Ife           fracture  of,  treatment  of,  181 

cathartiea  in,  40                                              ^^^H 

I^K    aeuroimtbie,  treatment  ofj  181 

diet  in,  39                                                             ^^H 

^^P    operation«  on,  postoperative  treatment  of, 

biceough  in,  39                                                    ^^^H 

J^                          120 

Strophantbin  in  postoperative  ahoek,   13               ^^^B 

'                for  fractureti  vertebra^^  121 

Strjchnin   in   poatjaperative  shoek,    14                           H 

for  spina  biflda,   122 

Btumps,    disenpea    of,    following   ampntation,            H 

general  enmsifJerations  on,  120 

treatment  of,  286                                       ■ 

rotary   latera!  furvature  of,   treatment  of. 

conifal  »tanips,  2S7                                                  H 

213 

gensitive  stumpB,  286                                                    H 

'                Abbott '»   method  of^  213 

treatment  of,  followin^f  ampntation,  to  pr«-       ^^^B 

Forl^H'  method  of,  214 

vent  atropbv,  272                                ^^^| 

Splint^,  intratne()ullary,   for  fiiatiou  of  frač- 

8iinUght  therap>%    S  ti-  ifeliotherapj'.                      ^^H 

tnrea,  2:i2 

S  uprava  (fin  al      bvaterectomv,       poBtoperative 

lor  nonunion  of  fraeturps,  2'i9 

treatment  of,   140 

j           mechanicat  for  retention  of  frnctureB,  234 

Syme^8  heel  flap  amputation  at  ankle  joint, 

plasU^r,  for  retetition  of  fracturea,  234 

339 

vvoodon,  for  retention  of  fraetnroB,  234 

SyndaftyliBm,     i>08toperative     treatment     of, 

SpomJjJitis  traiimatica,  treatment  of,  181 

144 

Spondvlitig,     tnberciiloiis,     heliotlierapj     for, 

STnovial  t  u  bere  u  losi  s  of  knee,  193 

388 

erasion  of  knee-joint  uith  bone  transplan- 

Sprengel'»  otierations  on  pelvin  and  »eetabu- 

^                        tMion   in,    193 

him  witli  pelvic  edge  inciaion  in 

8>'novitiB,  aeute  non  infectioua,  375 

arthritis,  4(11 

8yphilitic  arthritifi,  393 

Ssabanejeff' »     tranm^omlvloid,     femorotibial, 

Svpbilitic  osteomjelitiB  and  perioBtitis,  463 

OBteoplaBtic    aiJiputation    of    fe 

treatment  of,  464 

mur,  352 

Svphilis,  of  bones  of  face,  572 

DjeHtizin  Koc-her  modification  of,  352 

sinusics  due  to,  postoperative  treatment  of, 

Staples  for  6xation  of  fracturea,  231 

69 

Sternoclaviciilar   artifuhition,  acnt«*  snppura- 

tive   arthritiB   of,   drainage   for, 

Talipea   cakaneocavus,    210 

383 

operative  treatment  of,  210 

reflection  of,  in  arthritis,  429 

Talipea  et|uinovaTua,  congenital,  201 

Sternum,  fractnres  of,  operative  treatment  of, 

treatment  of,  201 

248 

in  infancy.  201 

Stimaon,  plaster  spi  in  te  of,  for  retention  of 

operative,  in  caaes  over  two  and  a  half 

fractnres,  234 

jears   of   age,   203 

Stoke«  Oritti     snpracondjUiid     femoropatellar 

mild  caaea,  203                                                 _^ 

o»teoplaBtic   amputation,  354 

severe  cases,  203                                             ^^1 

Stomach,  ncute  dilatation  of,  36 

Group  1,  203                                                ^H 

arteriomeiientoric  ileuB  and,  37 

bone  Rraft  wodge,  204                          ^^^H 

etiobgj  of,  38 

tenoton»y,  203                                            ^^M 

treatment  of,  38 
*           operations  on,   po  stope  rat  i  ve   treatment  of, 

advantages  of,  207                                  ^H 

Group  II.  206                                                      ■ 

'                                   103 

Talipea    eqijiniia,    paralytie,    operative    trea^            ■ 

in  duodenal  uleer.  103 

ment   for,  207                                              ■ 

in  uafltric  reaectionB,  104 

treatment  of,  210                                                           ■ 

|jan^,'retie  of  transverse  colon  in,  104 

Taraji!  bonea,  extirpatioii  of,  483                                     H 

ieakage  in,  104 

as^ragalus,  483                                                            ■ 
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Tarsal  bones,  extirpation  of ,  ealeanens,  483 

Bcaphoid,  483 
TarsiU  scaphoid,  f ractures  of,  operative  treat- 

ment  of,  262 
Tarsus,  f  ractures  of,  operative  treatment  for, 
261 
operations  on,  postoperative  treatment  of, 
149 
Tarsus  and  ankle,  tuberculous  osteitia  of,  200 
conservative  treatment  of,  200 
operative  treatment  of,  200 
Ta7lor'8  spinal  brace  for  Potfs  diaease,  173 
Temperature     folIowing     operations,     signifi- 

cance  of,  33 
Temporomazillarj     articulation,     acute    sup- 
purative   arthritis   of,   drainage 
for,  383 
ankjlosis  of,  arthroplastj  for,  436 
Tendons,  operations  on,  postopierative  treat- 
ment of ,  60 
in  tenorrhaphy,  60 
in  tenotomj,  60 

in  tuberculosis  6f  tendon  sheaths,  60 
Tenorrhaphy,  postoperative  treatment  in,  60 

in  operations  on  hand,  144 
Tenotomj,  postoperative  treatment  in,  60 
Thigh,  amputation  of  leg  through,  356 
after-treatment  in,  357 
anatomical  points  in,  356 
comment  on,  356 
methods  of  operation  in,  356 

through  middie  or  lower  third,  bj  long 
extenBor  and  short  flexor  flaps, 
through  upper  third,  357 
Thomas  brace  for  genu  valgum,  196 

for  tuberculous  osteitis  of  knee-joint,  191 
self-holding  retractor  for  operations  in  faee 

and  scalp,  529 
telephonic    searcher    for    metallic    foreign 
bodies  in  tissues,  538 
Thoracic     duct,     injuries     to,     postoperative 

treatment  of,  81 
Thoracotomy     for     empyema,     postoperative 

treatment  in,  89 
Thorax,  postoperative  operations  on,  159 

for   carious   ribs   underljing   tuberculous 

abscesses,   160 
for  drainage  of  encapsulated  collections 

of  pus,  160 
for  postoperative  hemorrhage,  159 
for  relief  of  lymph  stasis,  160 
for    revision    of    old    empyema    cavities, 
160 
postoperative  treatment  of,  86 

in  intrathoracic  8urgery,  drainage  in,  94 
general  considerations  of,  92 
hemothorax  in,  94 
in  operations  on  breast,  86 
in  amputation,  86 
in  breast  abscesses,  88 
in  subpectoral  abscesses,  88 
in  operations  on  chest  wall,  92 

in    thoraeopla8ty    for    partial    collapse 
of  chest  \vall,  92 
in  operations  on  intrathoracic  portion  of 
esophagus,  95 
for  carcinoma,  95 
for  diverticula,  95 


Thoraz,  postoperative  treatment  of,  in  opera- 
tions on  lungs,  95 
in  lung  abscesses,  95 
in  pneumectomy,  95 
in  pulmonary  fistulee,  95 
in  operations  on  mediastinum,  95 
for  empyema,  95 
in  acute  mediastinitis,  96 
in    Trendelenburg    operation    for    xe- 

moval  of  emboli,  96 
on  anterior  mediastinum,  96 
in  operations  on  pleura,  98 
for  bone  fistul«,  91 
for  old  empyema  cavities,  91 
for  persistence  of  pleural  fistuls,  91 
for  pleural  effusions,  88 
aspiration  technic  in,  88 
drainage  by  f  ree  incision  in,  89 
oxygen  replacement  in,  88 
for  retention,  91 
for  unilateral  pneumothorax,  99 
in  thoracopla8ty  for  empyemay  89 
constant  suction  in,  90 
rubber  drainage  tube  in,  89 
valvular  drainage  in,  90 
Thrombosis,  of  intemal  jugular  vein,   post- 
operative operation  for,  159 
postoperative,  treatment  of,  59 
aseptic,  42 
suppurative,  43 
Thumb,    amputation    of.      See    under    Fin- 

gers. 
Thyroidectomy,    postoperative    treatment   in, 

82 
Tibis,  avulsion  of  tubercle  of,  operative  treat- 
ment of,  257 
fractures  of  shaft  of,  operative  treatment 
of,  258 
compound,  258 
fractures  of  upper  end  of,  operative  treat- 
ment of,  258 
resection  of,  partial  or  total,  482 
resection  of  tibial  head  of,  481 
Tibia  and  fibula,  fractures  of  lower  end  of, 

operative  treatment  for,  260 
TiegeFs  spring   drain  for   wounds   in   minor 

surgery,  52 
Toes,  amputations  of,  325 

anatomical  points  in,  325 
general  considerations  of,  326 
methods  of  operation  in,  326 
in  amputation  of  ali  toes,  328 
in   amputation  of  great  toe,  at  inter- 
phalangeal  joint,  327 
at  metatarsophalangeal  joint,  327 
interplantar  flap  method,  327 
racket  method,  327 
technic  of,  327 
with   part  or   aH   of   its   metatarsal 
bone,  328 
in  amputation   of   outer   four   toes   at 
metatarsophalangeal    joint,    326 
with  their  metatarsals,  328 
operations  on,  postoperative  treatment  of, 
149 
for  ha11ux  valgus,  149 
for  hammer-toe,  149 
for  ingrowing  toe  nail;  149 
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Toiiffue^    hemorrhage    folIowiiig'    rcmoval    of, 

Tuberculoflifl,  svnovial,  of  knee,  193                             ^H 

ptiatop^rative  opemtiua  fe>r,   1-17 

eraaron    of    kriee  joiat    \vith    bone    trans-           ^H 

op<?ratioriB   on,   post^perative   treatment  in^ 

p  lan  ta  t  ion  i  a,  193                                ^^^^| 

79 

TubereulouB  arthritia,  386                                        ^^^^^M 

drainage  in,  7& 

general  treatment  of,  387                                    ^^^H 

infection  in,  79 

beliotherupj  for  (Eollier),  387                           ^^^H 

sp^ech  in,  79 

in  varioiiB  forms  of  tuberculosis,  388          ^^^H 

Tonsii,     liemorrhage     followiiig    removal    of, 

no  a- operative    r»,    operative    treatrnept   of,     ^^^H 

pofltoperative  operation  for,  156 

389                                                               ■ 

operatione  on,   postoperative   treatment  in, 

operative  treatment  of,  390                                ^^^H 

79 

general  remarka  on,  391                                  ^^^^H 

Tourniquet,  277 

in  <-o]d  abBceBaes,  390                                       ^^^H 

EsmarcJi  pJastiu,  277 

infected,  390                                                    ^^^1 

contra  inrlieatiotiB  for,  278 

in  oa  calcia,  391                                                 ^^^H 

tei*hiHC  of  U8«  of,  27S 

in  apina  ventoaa,  391                                        ^^^^| 

for    eoRtrol    ol'     liemorrhage     from    ecalp 

Tuberculoiifi  eoxitis,  heliotberapj  for,  388          ^^^^| 

in    C  rani  al    operationa,    circular, 

reaection  of  hip  in,  reaults  of,  402                           ^H 

751 

TuberculouB    lym[ih    nodea,    heliolherapj    for,           ^| 

regional,   752 

388                                                               ■ 

foreepa,  Ljno-Thomae,  282 

Tuberculous  os  calcls,  operative  treatment  of,          ^M 

metal  »crew,  277 

391                                                       ^^M 

Pi^rthp  \  278,  279 

Tuberculous    eateitia    of    ankle    and    tarsua,     ^^^M 

PetitV,  277,  279 

^^^1 

Tracheotomj,  in  fractures  of  bonea  of  tieck^ 

conservative  treatment  of,  2U0                       ^^^H 

239 

operative  treatment  of,  200                            ^^^^H 

postoperative  treatment  in,  82 

of  elb<jw»  treatmeut  of,  212                                      ^1 

1.1  ec ubit  11 8  of  tracheal  waU  in,  82 

of  hip,  183                                                                 ^^M 

rca€tionary  aweJliiig  in,  84 

coniiervative  treatment  of,  183                      ^^^H 

restraint  in,  82 

anibulatory  treatment  in,  184                     ^^^^| 

tube  in,  ear«  of,  82 

cold  abfteeases  treated  in,  185                       ^^^^H 

Transfusion    in    treatment    of    postoperative 

correction  of  deformity  in,  185                        ^H 

liemorrliage,   23 

recumlient  treatment  in,  183                              ^M 

in  treatnient  of  poatoperative  abock,  11 

Burt^cal  treatment  of,  185                                       ^M 

Trauspiaiitation  of  bones.     8ee  Bone  Graft* 

08teotomy  in,  185                                                     ^M 

^S' 

of  knee  joint,   191                                                         ^M 

of  en  tire  jointa,  443 

treatment  of,  191                                                       ■ 

of  knee  joini,  443 

in  severe  easea,  192                                              ^M 

of  metataTsophalangeal,  443 

of  ahoulder,  211                                                             ■ 

Tubby  Ofi  treatment  for  tuberculous  OBteitis 

treatment   of,  211                                                       ^M 

of  the  hip,  183 

of  wriHt,  treatment  of,  212                                        H 

Tuberculoais,  genitourinarj,  boMotheiapj  for, 
389 

Tubereulous    apina    ventoaa,    operative    treat-            ^M 

meut  of,  391                                                ■ 

ileocecal,  lieliotberapjr  for,  389 

TuberculouB     ajK)ndylitia,     heliotbarapy     for,           ^B 

of  bone,  459 

388                                                                 H 

with  »eptic  sinuses,  461 

Tumors  of   bladder,  reaection  of,   poatopera-    ^^^H 

with  unopened  eolti  abscesaefl,  460 

tive  treatment  in,  131                     ^^^M 

witbout  ab»ceBS,  459 

of  bone,  4T0                                                           ^^^H 

radieal  meaaures  in,  460 

benign   myeloma^  470                                       ^^^B 

of  bones  and  jointa,  Rollier  eunlight  treat- 

cbondromuta, 470                                                      ^H 

ment  in,  64 

eioatoaes,  470                                                      ^^^H 

of  bones  of  face,  572 

aarcoma,  471                                                      ^^^1 

•         of     ceTvi*'al     lymph     nodes,     poatoperative 

of  bones  of  heud,  572                                          ^^^^H 

treatment  of,  82 

exusto^A  of  face  and  aealp,  572                   ^^^H 

of  patella,  operation  on  knee  joint  for,  515 

maltgtiant  growtba,  573                                   ^^^H 

inflii-ations  for,  515 

of  brain^  operative  treatment  of,  705,     See          ^H 

niftbod  of  oiM?ration  in,  515 

al4io  under  Brain,  opera  t  ion  a  on.           ^H 

rt-jnults  of,  517 

Burgieal  teibnic  in  removal  of,  754                      ^M 

of  peritoneum,  hcliotherapj  for,  389 

flnal    treatment  of   dura   and   flap    in,            H 

of  »acro  iliac  joint,  181 

756                                                                  ■ 

c^onai^rvutive  treatment  of,  181 

removal  of  tumor  in,  754                                    ^M 

operative  troatment  of,  181 

two  atage  operations  in,  755                              ^ 

of  sacro  ilinc  8ynrhondro«ia,  461 

of  hypophyHi8,  operative  treatmont  of^  716. 

treatment  of,  462 

See  aho  under  IIypophysiB,   tu- 

operative, 462 

mor  a  of* 

of  tendon  alieatha,  poatoperative  treatment 

Turpentine   enema  for   abdominal   diatention, 

of,  60 

35                                                                  M 

ainuaes  dne  to,  poatoperative  treatment  of, 

Turpentine   stupea   in    abdominal   distention,           H 

m 

J 
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Wound8y  postoperative  treatment  of,   in  in- 
fected     woimd8y     drainage     in 
minor  8urgery  in,  52 
drainage  material  in,  50 
heat  in,  52 
in  bacteriemia,  50 
in  furuncles,  53 
in  late  infection,  50 
in  ulcer,  54 

čare  of  skin  and  joints  in,  55 

granulations  in,  54 

plastic   procedures  and   skin   grafting 

in,  55 
Btimulation  of  epithelial  margin  in,  55 
in  wounds  infected  during  operation,  50 
in  wound8  infected  f rom  beginning,  50 
irrigation  of  wound  in,  51 
permanent  bath  in,  51 
protecting    skin    from    irritating    secre- 

tions  in,  53 
removal  of  gauze  from  depths  of  wound 
in,  53 
Wri8t,  acute  Buppurative  arihritis  in,  drain- 
age for,  384 
ankjlosis  of,  arihroplastj  for,  437 
arthrodesis  of,  442 


Wri8t,  disarticulation  at,  301 
after-treatment  of,  303 
anatomical  points  of,  301 
historjr  of,  301 
indications  for,  301 
technic  of,  301 
comment  on,  303 
dorsal  flap  method  in,  303 
extemal  lateral  Or  radial  flap  method 

in,  302 
intemal  flap  method  in,  302 
long  palmar  flap  method  in,  303 
oblique  circular  method  in,  301 
transverse  circular  method  in,  302 
drop.    See  Drop  wri8t. 
ezcision  of,  in  arthritis,  425 

dorso-ulnar  incision  in  (Kocher),  427 
radial  and  nlnar  dorsal  incisions  in,  425 
results  of  wrist  and  carpal  resections  in, 
428 
puncture,  aspiration  and  injection  in,  for 

acute  infectious  arthritis,  378 
tuberculouB     osteitis     of,     treatment     of, 
212 

Žigoma,  f racture  of,  565 
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